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CUTTERS 


Another record from more than 10,000 


Problem: 


Waste steam, venting to the atmos- 
phere from a scrubber in which caustic 
soda was used to recover dichloro- 
phenol, contained sufficient caustic 
spray to injure personnel and damage 
equipment. 


Solution: 


Upon the recommendation of York 
engineers, a 6” thick Monel York 
Demister was installed and the pre- 
vious difficulty was removed entirely. 


No evidence of caustic spray could be found even when the throughput capacity was 
Goubled. Personne! difficulties and equipment damage were stopped completely, and 
there was - saving in process cost due to lower caustic soda consumption. 


Further Action: 
e H Your process operations can also be 
14 1 improved by proper use of York Dem- 
1 | isters. Send us details on your appli- 


cations and our engineers will be glad 
] to give their carefully considered rec- 
ommendations. 


Write for Technical Reprint 591 P 
and Bulletin 


OTTO H. YORK ©O., INC. DEMISTERS 


= spec/al/s(e it FLUID SEPARATION ENGINEERS & MANUFACTURERS (Mist Eliminators - Entrainment Separators) 
West Orange, New Jersey : 
‘ York Demisters give excellent performance in: 


Distillation Equipment ® Vacuum Towers ® Knock- 
ie Out Drums © Separator Vessels © Steam Drums 
Gas Absorbers © Scrubbers © Evaporators 


For more Information, turn to Data Service card, circle No. 130 
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the 


BAR-NUN SIFTER. 


Do you need to grade a material by 
particle size . . . screen out oversize and 
undersize particles . . . remove lumps or 
foreign materials . . . or make any type 
of particle-size separation? Then you 
want these Bar-Nun Rotary Sifter ad- 
vantages: 


® Accurate separations in large 
volume, produced in limited 
floor space. 


Screens totally enclosed by dust- 
tight, all-metal box. Optional 
stainless steel construction. 


Easy cleaning. Flip-action 
clamps —_ quick opening of 
box, removal of screens 
for th 1 


Smooth, low cost operation. Ex- 
clusive, all-mechanical design 
and construction give 
trouble performance even 
in continuous service on “hard- 
to-sift” materials. 


For single or multiple separations, as 
fine as 325 mesh—in laboratory work 
or big volume, heavy duty production— 
you'll get bonus rformance from a 
Bar-Nun Rotary Sifter. Users’ repeat 
orders prove it. Write for specific details 
and recommendations without obligation. 


SEND FOR 6-PAGE BULLETIN 503. 


For details on other Gump processing equip- 
ment, refer to your copy of Chemical En- 


gineering Catalog. 


FEEDING MIXING SIFTING WEIGHING PACKING 
EQUIPMENT FOR THE PROCESS INDUSTRIES 


B. F. Gump Co. 


Since 1872 
* Chicago 50, Illinois 


For more information, circle No. 75 
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speed production of 
high quality 
linear polyethylene 


Volume production of MARLEX®, a high quality 

linear polyethylene made by Phillips Chemical Company under 
its own process, depends in large measure upon a fast, 
economic method of separating the catalyst from the polymer. 


Key to this vital purification step is 

the Merco Pressure Centrifuge, which effectively removes 
foreign particles as small as 0.5 micron by applying 

forces thousands of times higher than gravity. Each centrifuge 
delivers an effluent product of less than 

8 ppm impurity at capacities of more than 200 gpm. 


Merco Pressure Centrifuges are the first and only 

units of their type continuously effecting 

solid catalyst removal on a high production commercial basis. 
At Phillips—and in several other plants licensed under the 
Phillips process—these units are operating 

around the clock, 7 days a week. Many installations schedule only 
2 Merco shutdowns per year for maintenance and examination. 
Merco Continuous Pressure Centrifuges are 

revolutionizing many operations in processing industries where 
high speed, controlled separation is a key to 

quantity production. Laboratory or commercial scale units are 
available for trial or demonstration on your products. 

For complete information, write 

Dorr-Oliver Incorporated, Stamford, Connecticut. 


For more information, turn to Data Service card, circle No. 111 
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reviews 


Plant design, chemical kinetics, 
featured in new books 


CHEMICAL ENGINEERING PLANT DE- The text throughout unfolds smoothly 
SIGN, Frank C. Vilbrandt, and Charles jin a logical development. Quoting 
E. Dryden, Fourth Edition, McGraw-Hill from the Preface: “This book presents 
(ee), York, N. an analysis of the fundamental prin- 
ciples and factors that are involved 
in the development of a technically 
The finest compliment a reviewer and economically efficient plant proc- 
can pay an author is to wish that he — ess from the laboratory stage through 
had written the author’s book. This the pilot plant stages to the commer- 
was the first reaction upon reading cial size unit”. In this, the book suc- 
Vilbrandt’s and Dryden's Chemical ceeds very well indeed. 
Engineering Plant Design. In_ this In Chapter 1 an Introduction pre- 
fourth edition, Dr. Dryden has col- sents some broad aspects of plant de- 
laborated with Dr. Vilbrandt who was sign, a sort of preview of what is to 
the sole author of the first three edi- follow. Chapter 2 treats important 
tions. In the reviewer's opinion, this topics in the development of a project, 
new edition represents a significant again in broad strokes. Process design 
improvement over the earlier ones. is considered in Chapter 3, which in- 


Models are important in plant design. This one was built by M. W. Kellogg for 
a SunOlin urea plant. SunOlin president J. |. Harper (right) and v.p. S. S. Johnson 
study model. 


structs by use of a fairly elaborate 
example of a design project, including 
a discussion of process and instrumen- 
tation flow sheets. The next logical 
step, the selection of process equip- 
ment and materials, is the subject of 
Chapter 4. Following an excellent dis- 
cussion of selection factors, there is an 
extensive example of an equipment 
specification job. As one ee expect, 
the next subject is that of plant layout 
in Chapter 5. While this is a short 
chapter, the use of templates for 2- 
dimensional and of scale models for 
3-dimensional representation is de- 
scribed. Chapter 6 considers the eco- 
nomic evaluation of the project. Some 
discussion of cost estimation methods 
is presented, but the meat of this 
chapter is the large group of graphs 
of installed cost of equipment, with 
the ENR Index appended. The loca- 
tion of the chemical plant and govern- 
ing factors are discussed in Chapter 
7, which includes a useful check list. 
Having located the plant, the authors 
proceed, in Chapter 8, to set forth 
preparation of the plant site and con- 
sideration of various plant structures. 
Chapter 9, labelled Process Auxilia- 
ries, deals largely with piping systems, 
with shorter sections on process con- 
trol and power systems. To meet the 
demand of the burgeoning nuclear 
age, a substantial chapter entitled 
Nuclear Chemical Plant Design is in- 
cluded. While the treatment of this 
subject must of necessity be brief, 
nonetheless it will give the student 
engineer some idea of what is in- 
volved in nuclear design problems. 

Numerous references throughout 
the book, capped by a list of addi- 
tional selected references, are a valu- 
able feature. For the teacher of plant 
design, important suggestions regard- 
ing design project procedures are 
found in the Appendix. There is also 
an extensive list of letter symbols for 
chemical engineering. Format and 
typography are up to the publisher's 
usual high standards. 

This book is heartily recommended 
to the teacher and student in chemi- 
cal plant design. It should be on the 
bookshelf of practicing chemical engi- 
neers to round out their storehouse of 
information, and is strongly recom- 
mended to administrative personnel 
so they can see just what problems 
confront the engineer charged with 
the design of a plant. * 


Reviewed by Dr. R. F. Heckman, 
Professor of Chemical Engineering 
and Head of the Department, South 
Dakota School of Mines and Tech- 
nology, Rapid City, South Dakota. 

continued on page 10 
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SILICONE NEWS from Dow Corning 


Costs Go Down with Foam 


IN VARNISH COOKING 


Job-proved as fastest and most effective for 
all processing operations, Dow Corning 
silicone defoamers are available in difler- 
ent forms for different systems. Why not 
make tests on the materials that are giving 
you foam problems? 


A generous trial sample is yours for the 
asking. Write for this FREE SAMPLE, 
giving an indication of your problem and 
the type of system — oil, aqueous, non- 
aqueous, food product or other. Address 


Dept. 2305 for prompt reply. 


Silicone Defoamer Beats Down Foam 
..-Defeats High Maintenance Cost 


The chief engineer of a southern chemical plant periodically met real 
bugbears—foam boil-overs in a methanol-wood oil fractional distillation 
system. Such occurences meant shutting down the still, while over 600 
man hours were spent putting the unit back in condition. 


That was before testing silicone defoamers. Now, foam’s completely elimi- 
nated simply by adding only 5 parts per million of Dow Corning Anti- 
foam A. Boil-over clean-up man hours are nil. The chief engineer cham- 
pions this silicone defoamer as the most effective system — says, “Without 
it, I'd simply go crazy.” 


If foam is fouling up your processing, putting you behind schedule and 
leaving you with too high a ratio of waste material, chances are you can 
lick foam once and for all — realize noteworthy savings through the 
use of Dow Corning silicone defoamers. Easy to use and economical, these 
silicone defoamers are widely used to overcome foam problems in process- 
ing varnish, paints, adhesives, asphalt, textile dyes, petrochemicals, foods : 
and many other products. FAST DISPERSING, FAST ACTING 


Your nearest Dow Corning office is the 
number one source for information 
and technical service on silicones. 


Dow Corning CORPORATION 
MIDLAND. MICHIGAN 
ATLANTA BOSTON CHICAGO CLEVELAND DALLAS LOS ANG@L ES YORK WASHINGTON. 
For more information, turn to Data Service card, circle No. 1 
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POLYMERIZATION NEWS! 


BROOKFIELD 
VISCOMETRAN 


Now used successfully for 


end point determination 


and continuous “in-process” 


viscosity recording. 


Successful “in-process” viscosity 
measurements have been reported for 
polystyrene, polyvinyl acetate, poly- 
urethane resins, and urea-formalde- 
hyde resins. 


Brookfield’s process mounted viscom- 
eter, the Viscometran, has been used 
to chart the course of polymerization 
and to signal correct end point. Its 
use has eliminated the need for con- 
stant sampling, assured greater prod- 
uct uniformity, and guarded against 
run-away reactions. Its service in ap- 
plications having pressures from 
vacuum to 100 psi where gas purging 
is possible has been remarkably trou- 
ble free and dependable. Unaffected 
by variations in liquid level, and easy 
to clean, the Viscometran continu- 
ously and accurately senses viscosity 
— a variable that can very well be 
fundamental in your process. 


For new application data sheet write or wire: 


rookteld the world’s standard for 
viscosity measurement 
ENGINEERING LABORATORIES INCORPORATED 
STOUGHTON 38, MASSACHUSETTS 


For more information, turn to Data Service card, circle No. 23 
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Book reviews 


from page 8 


THE FOUNDATIONS OF CHEMICAL 
KINETICS, Sidney W. Benson, McGraw- 
Hill Book Co., New York (1960), 703 p., 
$13.50. 


Benson's textbook will appeal to 
two groups of chemical engineers: 
(1) the practicing engineer whose 
casual interest in chemical kinetics is 
suddenly heightened by a need for 
background in chemical kinetics, and 
(2) the postgraduate student, either 
studying in graduate school or infor- 
mally at home. 

Based on a sampling of some dozen 
topics in the text, the reviewer recom- 
mends The Foundations of Chemical 
Kinetics to both the student and the 
practicing engineer. The text is un- 
pretentious; the author does not aim 
tor a general reference text. However, 
the material covered is set forth con- 
cisely in lucid English with sufficient 
detail that the casual reader may read 
a section of the book without exten- 
sive reference to preceding or follow- 
ing sections. 

The reader will find it necessary to 
search elsewhere for ramifications of 
mass and momentum transport as 
they affect chemical kinetics. Some 
reference is made by the author to 
engineering literature; in particular, 
remarks are directed to the subject of 
control of temperature and briefly to 
that of conducting experiments in 
flow reactors. Nevertheless, the chem- 
ical engineer who wishes to broaden 
his understanding of the chemical as- 
pects of kinetics might well start with 
Benson’s book. 

As a textbook for use in chemical 
engineering graduate courses in chem- 
ical kinetics it can prove useful. The 
pertinent parts of the text could be 
covered in a_ three - semester - hour 
course. The author proposes for this 
purpose the use of Part I, the “Phe- 
nomenological Description of Chem- 
ical Rate Processes,” together with 
most of Part IV, “Reactions in Con- 
densed Phases.” Topics of interest 
could be selected by the instructor 
from Part II, “Statistical Methods for 
Treating Systems of Large Numbers 
of Particles at or near Equilibrium,” 
and more especially from Part IU, 
“The Kinetics of Homogeneous Reac- 
tions in Gases.”A series of fifty-three 
short problem statements follow a 
five-part a. Both name and 
subject indexes are provided at the 
end of the text. 

The instructor in a chemical engi- 
continued on page 12 
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Everyone connected with electrolytic cell . | 
operations should have a copy of our new Great Lakes Carbon” 
brochure GRAPHITE ANODES. It contains 
a wealth of useful information. 


Corporation 


Here you will find tables of standard sizes and grades of square and 
rectangular anodes for diaphragm and mercury cells...reasons why anodes 
custom made to individual cell requirements are more economical and 
efficient...a brief review of our special anode production and machining 
facilities...and an explanation of our technical exchange program which 
has helped our customers lower cell operating costs. 


Write us for a copy of GRAPHITE ANODES— 
it is yours for the asking. 


Je, 


s.ectaeooe 


GREAT LAKES CARBON CORPORATION 


168 EAST 48TH STRECT, NEW YORK 17, N.Y, 


For more information, turn to Data Service card, circle No. 34 
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5400 gallon tank fabricated of 
Type 304 stainiess steel... . 
used for storage in a large 
organic chemical plant. 


3000 gallon flat bottom tank 
fabricated of Type 316L stain- 
less steel for storage of acid 
solution. 


8000 gallon horizontal 
storage tank fabricated 
of Type 304 stainless 
steel . . . constructed 
for a large pulp and 
paper mill, 
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‘NOW! STAINLESS STEEL 


for 


D. & R. passes on to you the economies 
accruing from its standardization pro- 
gram. Starting with engineering and 
following through on construction 
economies are substantial. Materials 
are purchased to rigid specifications 
and standard components are stocked. 
D. & R. standard Stainless Steel Tanks 
are made in a wide range of sizes from 
500 gallons through 15,000 gallons 
... and in a wide variety of designs. 


*SEND FOR DATA SHEET BULLETIN No. 1159 “SC” SERIES 


For more information, turn to Data Service card, circle No. 132 


by DOYLE & ROTH 


{or the budget-minded| 
STANDARDIZED 


DOYLE & ROTH conc 


Book reviews 
from page 10 


neering graduate kinetics course 
might choose to use this text as a 
principal text or as a supplementary 
reference text. The decision will de- 
pend on whether the course is orient- 
ed more or less in the direction of 
applied kinetics. At any rate, the 
chemical kinetics text by Benson pro- 
vides a satisfactory companion piece 
for the eg -oriented McGraw- 
Hill text by S. M. Walas. As mathe- 
matical descriptions of the unit opera- 
tions become more sophisticated, more 
time will become available in chem- 
ical engineering graduate courses for 
the material covered by Benson. 4 


Reviewed ht y M. M. Gilkeson, 
Chemical E nginee ring Department, 
Tulane University, New Orleans, 
Louisiana, 


New standards books out 


ASA Rocket Propulsion Letter 
Symbols, ASTM Standards supple- 
ments in new editions. 


THE LATEST EDITION of American 
Standard Letter Symbols for Rocket 
Propulsion is now available. This 
standard, approved by the American 
Standards Association in September, 
is the result of collaboration between 
the American Rocket Society and the 
wage of the Aeronautical Sciences. 
The 22-page booklet, sponsored by 
finds contains letter symbols for 
principal concepts, subscripts and 
superscripts. It also has an appendix 
and alphabetical index by concepts. 
Priced at $2.00, (ASA Y 10.14-1959), 
it is published by American Society 
of Mechanical Engineers, 29 West 
39th Street, New York 18, N.Y. The 
1958 Book of Standards has been 
brought up to date with the comple- 
tion of the 1959 Supplements. The 
book, a triennial in ten parts, is up- 
dated by means of these annual sup- 
plements. Each part supplement re- 
vises the corresponding part of the 
book by including new standards and 
revisions adopted during the previous 
year. 

Published by the American Society 
for Testing Materials, the Supple- 
ments are $4.00 per part, $40.00 for 
the complete set of ten parts. They 
can be obtained from ASTM, 1916 
Race Street, Philadelphia 3, Pa. # 
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process 
pumps 


CUT DOWN-TIME 
SAVE MAINTENANCE 


RUGGED CASING for longer life. Centerline sup- 
ported .. . recessed gasket for metal to metal fit... 
hydro-tested at twice the working pressure . . . gener- 
ous corrosion allowance. 


BALANCED ROTOR assures vibration-free oper- 
ation. Hydraulic balance is attained by back ribs or 
back rings . . . Complete dynamic balance. 


RIGID SHAFT prolongs seal and bearing life. Min- 
imum deflection throughout the operating range . . . 


ground overall to final dimensions for close 
tolerance. 

DEEP STUFFING BOX provides for effective 
sealing. Various packing arrangements depending on 
the service . . . mechanical seals can be engineered 
and applied to all pump sizes. 

SPACER COUPLING simplifies maintenance. The 
pumping element and bearing housing can be re- 
moved as a single unit without disturbing the piping 
or driver. 


For the complete story on I-R proc- 
ess pumps, contact your nearest 
I-R representative. 


Ingersoll-Rand 


COMPRESSORS + GAS & DIESEL ENGINES + PUMPS + AIR & ELECTRIC TOOLS + CONDENSERS - VACUUM EQUIPMENT + ROCK DRILLS 


For more information, turn to Data Service card, circle No. 64 
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DEHYDRATION DEGASIFICATION 


DEAERATION 


VACUUM FLASH 


EVAPORATORS 


These are but a few examples of the 
services in which STRATCO Flash Evap- 
orators are being used. If you have a 
problem involving removal of relatively 
small amounts of volatiles from higher 
boiling point liquids, a STRATCO may 
be the answer. 


Stratco 
Flash 
Evaporators feature: 


* enormous liquid surface area exposure 


‘ extremely small liquid particle size 


’ highly energized liquid particles. 


STRA TFORD PETROLEUM REFINING ENGINEERS 
ENGINEERING 
CORPORATION 


612 West 47th St. REPRESENTATIVES Kansas City 12, Mo 
: D. D. Foster Co., Pittsburgh, Pa. Lester Oberholtz, Los Angeles The Rawson Co., Inc., Baton Rouge 
! D. D. Foster Co., $. Charleston, W. Va. Rawson-Houlihan Co., Inc., Houston F. J. McConnell Co., New York 
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Materials lag seen critical for national defense 


Souped-up research program, stockpiling of rare materials 
urged by National Academy of Science—National Research 


“THE LAG IN THE development of 
new metals, ceramics, and plastics 
is, at this moment, holding up the 
development of nuclear-propulsion 
systems and space vehicles, as well 
as better missiles, rocket motors, 
naval vessels, and electronic de- 
vices for which theoretical designs 
now exist,” reports a committee of 
the National Academy of Sciences 
—National Research Council. “Im- 
portant national security programs, 
particularly those in defense, 
atomic energy, and space, are cur- 
rently up against a materials bar- 
rier because the properties of most 
presently available materials are 
inadequate for the high-perform- 
ance end items that must with- 
stand severe temperature, pressure, 
radiation, corrosion, and stress en- 
vironments.” 


Recommendations 


Five general recommendations 
are advanced by the Committee on 
the Scope and Conduct of Materi- 
als Research: 
© Greater centralization of respon- 
sibility, more support for, and more 
effective coordination of Govern- 
ment-sponsored materials r 2arch 
and development programs; 

@ Government incentives to en- 
courage research and development 
on new and improved materials; 
e Assurance of adequate U.S. sup- 
plies of every chemical element or 
material to support full production 
and use of new and improved ma- 
terials; 

© Improvement and acceleration 
of the dissemination of research 
information; 


© Strengthening of the universities 
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in their dual role of training scien- 
tists and engineers, and of doing 
basic research. 


Stockpiling urged 


Potential as well as present use 
should be one of the criteria for 
stockpiling of rare materials, says 
the report. Cited are tellurium and 
rhenium as rare metals not now on 
any stockpile list, but whose future 
uses could be substantial for ther- 
moelectric and high-temperature 


SCOPE 


NEWS PLUS INTERPRETATION 


uses respectively. Tantalum, also, 
although already listed for stock- 
piling, “may be in far greater 
demand than anticipated through 
potential usefulness in high-tem- 
perature alloys and compounds 
and in electronic capacitors.” 

There are no magic administra- 
tive or technical solutions to the 
materials problem, according to 
the committee report. What is 
needed is significant strengthening 
at every level of activity. 


No coffee break for control computer 


Spare time between duty cycles is not being wasted by the 
RW-300 general purpose control computer recently put into on- 
line operation by B. F. Goodrich at its Calvert City, Ky., vinyl 
chloride and acrylonitrile plants. Chemical analyses of mass 
spectrometer data on important process streams are performed 
automatically by the computer in three-minute intervals between 
its regularly scheduled control functions. 


Research Outlay Seen at $27.8 Billion in 1975 


“The greatest organized as- 


sault upon the unknown that 
society has ever undertaken” is 
scheduled for the next 15 years, 
according to a year-long study 
just completed by American 
Marietta Co. Research expendi- 
tures in the U.S. will total $27.8 
billion in 1975, compared to 
$13.5 billion in 1960, predicts 
the report. Basis for American 
Marietta’s confidence in the 
future—a continuing rapid in- 
crease in population, a new and 
greater period of construction, 
an “era of unprecedented tech- 
nological progress.” 


Toto! research expenditures 


in billions of dollars 
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continued 


. THE OBVIOUS FACT must be 
faced that in many cases an engi- 
neer is hired for a job because of 
his experience on previous jobs. 

‘ . We are more interested at 
the time of the employment inter- 
view in the over-all competence, 
versatility, and diversified back- 
ground of an individual rather than 
specific areas of information he 
might have gained in prior employ- 
ment. 

. as long as there are no legal 
entanglements, such as patents, 
publications, etc., we would logical- 
ly expect to cash in on their experi- 
ence, 

“We do not expect to make use of 
knowledge of a secretive nature 
which employees acquired at other 
employment ... we expect a gentle- 
mens’ agreement in reverse when 
the employee leaves our organiza- 
tion. 

“. generally speaking, over the 
past twelve years we have adopted 
the philosophy that one keeps out 
more than he keeps in when he 
closes the doors of his research. 

“We are presently adopting a 
plan whereby secret and confiden- 
tial information will be more fully 
explained and defined to the em- 
ployee at the time he signs the 
employment contract.” 

“. «+ as a practical matter, we 
have found that lasting protection 
can be given to this sort of thing 
only by attempting to establish a 
patent position on the subject ee 
when an engineer leaves our em- 
ploy, we do not require that he sign 
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You cant take it with you 


What know-how or technical knowledge can an engineer take 
from job to job without running foul of the law—here are the 
results of an EJC survey. 


any agreement to limit the ideas, or 
information, or know-how that he 
has gained with us.” 


100 companies—100 policies 


The above quotes are sample re- 
plies to a survey questionnaire sent 
to some 800 major companies by the 
Committee on Employment Condi- 
tions of Engineers Joint Council. 
The survey was an attempt by EJC 
to penetrate the ethical and legal 
jungle surrounding the matter of 
employer-employee contractual re- 
lationships as they concern trans- 
mittal and use of engineering know- 
ledge, particularly in the category 
of so-called “trade secrets.” 


Personal responsibility 

Rare, according to the survey, are 
companies which investigate prior 
agreement obligations at the time of 
employment. This fact, says EJC, 
points up “an evident reliance on 
the engineer's to de- 
termine largely for himself what 
information he can carry and use 
from job to job.” Hitch is that such 
agreements can form, and have, 
the basis for legal actions with both 
the engineer and the new employer 
as defendents. The time would 
seem ripe for some effort towards 
coordination of policies and atti- 
tudes on the part of both companies 
and individual engineers. 


Low temperature nitrogen fixation 

Nitrogen-fixing chemicals have been separated from bacteria 
and stimulated to perform their function outside the bacterial 
cell, according to a report from Du Pont’s Wilmington, Del., 
Experimental Station. Possible practical application—an advance 
in the study of catalytic reactions in general, since enzyme activ- 
ity is said to “far surpass man’s accomplishments in the field of 


catalysis.” 


Tibetan medicine anyone? 


Shotakovsky balsam, Minsk retort root pine tar, Tibetan me- 
dicinal products, are some of the pharmaceutical and chemical 
products being offered for export by Amtorg Trading, Soviet 
export agency. More conventional items on the list include hydro- 
gen peroxide, methanol, certain radio-isotopes. 


Character profile of the engineer 


They “feel they are more ambitious, creative, analytical, intro- 
verted, and emotional than other employees,” concludes L. E. 
Danielson of the U. of Michigan in a newly-published book on 
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THE DEPARTMENT OF COMMERCE has 
put its team of soothsayers to work 
on the outlook for the chemical 
industry in 1960. Here are the high- 
lights of their predictions: 

Domestic sales of alkalis and 
chlorine will be at least 5% above 
1959. Exports of caustic soda and 
soda ash may fall off slightly as 
new foreign plants come into pro- 
duction. 


Hydrofluoric acid sales will be 
about 110,000 short tons—up 10% 
from 1959. 

Sulfuric acid—a good year, with 
gross output climbing over the 18 
million ton mark, up about 4%. 

Synthetic fertilizers expected to 
maintain 1959 pace. A few spot 
shortages anticipated in phosphoric 
acid and ammonium sulfate. 

Plastics will reach a new high of 
approximately 6.5 billion pounds, 
up about 10% over 1960. This, how- 
ever, is a slight slackening of the 
growth rate during 1959. 

Shipments of industrial gases are 
slated for a 10% rise in 1960, paced 
by oxygen, nitrogen, argon, essen- 
tial in metal production and fabri- 
cation, and in the rocket, space, 
and atomic energy programs. 


Pesticide prospects are “encour- 
aging.” According to the Dept. of 
Commerce report, the ICA expects 
to procure about 60 million pounds 
of 75% DDT and 100,000 pounds 
of 75% dieldrin for the malaria erad- 
ication program. 


Naphthalene, cyclic crudes, cy- 
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Department of Commerce crystal ball focused 
on chemical industry prospects for 1960. 


The prophesies of Nostradamus 


clic intermediates, should all be up 
slightly over 1959. 

Pharmaceuticals are expected to 
show “the usual annual 10% in- 
crease.” 

A $1.1 billion market for soaps 
and synthetic detergents is seen for 
1960, as the shift from soap to de- 
tergents slackens somewhat. 

Cosmetic sales will reach a new 
peak in 1960, says the Dept. of 
Commerce, estimate is $1.6 billion. 

Paint, varnish, and lacquer sales 
will top the $2 billion mark for the 
first time. 


Foreign trade to increase 


Intensified worldwide competi- 
tion will characterize foreign trade 
in 1960, according to the report. 
U. S. exports are expected to ex- 
ceed the $1.5 billion record set in 
1957 (1958 exports slipped to $1.4 
billion). Imports will climb drastic- 
ally, probably above $500 million, 
compared to about $300 million in 
1959. 


New domestic facilities are esti- 
mated to call for capital expendi- 
tures approximately 20% higher 
than in 1959. 


Rubber-neck tours for visiting engineers 
Foreign engineers passing through New York are tired of see- 


ing nothing but the Empire State Building and the Radio City 
Music Hall, according to A. E. Dembitz of Singmaster & Breyer, 
chairman of a new committee formed by ASCE. The committee 
intends to furnish engineer hosts and guides on a volunteer basis 
to show visiting firemen some of the more interesting and exciting 
engineering wonders of the City. Other towns please copy. 


Shale oil in Brazil 

Part of Brazil’s petroleum needs may be supplied by extrac- 
tion of petroleum products from shale oil. The country is said to 
have oil shale deposits second only to those of the United States, 
with potential oil recovery estimated at more than 300 billion 
barrels. Advisor to the Brazilian government on oil shale mining 
will be Tell Ertl, chief mining engineer of Cameron and Jones, 
Denver consulting engineering firm. 


High priority for anhydrous hydrazine 

A “multi-million dollar” plant for production of anhydrous 
hydrazine, rocket and missile fuel, will be built for the Air Force 
at Saltville, Virginia, by Olin Mathieson Chemical, only present 
commercial producer of the material in the U. S. Engineering 
studies and acquisition of facilities are beginning at once, says 
Olin Mathieson. 
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ENGINEERING PERSPECTIVE 
THROUGH A 


Venturi tubes were first used for measuring fluid 


flow. While this application has increased substantially, 


the use of the Venturi in important unit process 


operations has increased even more. A Jet-Venturi 


combination is literally the heart of many important 


manufacturing processes. 


During the first several years of the 
forty-two year history of our firm, we 
specialized entirely on steam jet vacuum 
pumps (ejectors). Many thousands of these 
are in service throughout the country and 
in most foreign countries. Our tradename, 


EVACTOR, is an important word in 
engineering circles. While steam jet vacuum JET CONDENSERS 


pumps are still our major item, other JET HEATERS 


applications of Jet-Venturi equipment are JET PUMPS 
increasing constantly. With the exception 
of closely related products such as JET MIXERS 


JET REFRIGERATION 
JET COMPRESSORS 


barometric condensers, CHILL-VACTORS, JET REACTORS 

and CON VACTOR * systems, all of our activity 

is directed to the one purpose of making JET ABSORBERS 

Jet-Venturi units more efficient, more JET FUME SCRUBBERS 

dependable, more economical, and to apply SPECIAL JET VENTURI UNITS , 


them to an increasing number of 
industrial applications. 


*The CONVACTOR is a dual condensing 
system for economic and efficient recovery of high 
boiling components from water vapor. 


Cro ll-Rey 00, ING. 


Main Office: 751 Central Avenue, Westfield, N. J. | New York Office: 17 John Street, N.Y. 38, N. Y. 


CHILL-VACTORS * STEAM-JET EVACTORS * AQUA-VACTORS + FUME SCRUBBERS + SPECIAL JET APPARATUS 
For more information, circle No. 137} 
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Hydromatics., Inc. 
TP LIVINGSTON, NEW JERSEY 


4 


FLO-BALL does it...and does it better! 


Better FLOW than a GATE... 


but, unlike gates, the FLO«BAILL valve doesn't freeze or jam .. . 
it never leaks . . . the seats don't score . . . it requires no main- 
tenance . . . and just a Y% turn opens or closes it. 


Better SEALING than a GLOBE... 


but, unlike globes, FLO«BALL gives zero leakage . . . in both 
directions without seat distortion . . . closes easily without mossive 
Operators . . . gives more than twice the flow ... and the fastest 
action of any valve made. 


Better RELIABILITY than a PLUG... 


but, unlike plugs, FLO+«BALL never needs lubrication . . . never 
freezes, never leaks, requires no maintenance . . . yet it has 
greater flow capacity than any plug . . . and the lowes? torque 


Bearing-fixed FLO* BALL valves are stocked with flanged or screwed ends, full or reduced 
port, in standard sizes from Ye" to 10". They are made to standard ASA dimensions in 
carbon steel and 316 stainless steel. 

Gentlemen: 

Perhaps your beoring-fixed FLO*BALL valves can fill my applications. | require valves 


for 


lin these sizes____ 
| now use ball valves in these sizes i 
PLEASE: [_] Have salesman call [_} Sead technical data 
My name Position 
Company nome 


postage-tnee, 


LO-BALL 
reduces 


your 


valve costs 


ile Reduce initial COStS . . wy using fewer valves 


Postage Will Be Paid By 


ydrom atics, Inc 


Livingston 


Jersey 


per system. FLO«BALL valves are used in place of gates, globes, 
or plugs. 


“Reduce i inventory COSTS... . by stonderdizing 


on one type valve for all applications requiring gates, globes, 
plugs. 


2} Reduce maintenance costs... 


the FLOeBALL high reliability means less maintenance . . . no 
lubrication, no freezing, positive sealing. The top loading and 
replaceable seat reduces overhaul! and start-up costs. 


Principles of Operation 
In the bearing-fixed FLO-BALL 
valve all pressure forces exerted on 
the ball are transmitted to low-fric- 
tion bearings. The pressure balanced 
seat results in a sealing force which ew 
is designed to insure positive sealing 
without seat distortion, and to min- 
imize seat-resisting frictional forces. 
The combination of these low fric- 
tional forces accounts for the ex- 
tremely low operating torque. 
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EXCLUSIVE 
CLOSED-BELT 


ELEVATOR TYPE CASING 
ENCLOSES ANO SUPPORTS 
ZIPPER BELT 


LOADING AND UNLOADING 
CYCLE OF “ZIPPER” CONVEYOR 


1. Sidewalls brought into 
vertical position and 
ready for loading. 


CONVEYS AND ELEVATES BY CONTINUALLY WRAPPING 
MATERIAL IN A PACKAGE... MOVING THE PACKAGE 
AND ITS CONTENTS TO A NEW LOCATION AND 
GENTLY UNWRAPPING IT! 


Literally a moving material-carrying conduit, the ZIPPER Conveyor is capable 
of transporting bulk materials in any plane, to considerable heights and 


. Flexible tube completely 
closed for conveying 
and elevating. 


. Rubber ZIPPER beit 
open for discharge, 
cleaning and return run. 


around obstructions. Its great advantage is that bulk materials may be 
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conveyed within the belt completely sealed and dust-tight. Material doesn't 
slide, isn't scooped, pushed or thrown but is gently carried over great 


distances without breakage, agitation or segregation. The ZIPPER Conveyor- 
advantages you won't want to overlook. 
*PATENTED 

S-A ENGINEERING DIVISION 
STEPHENS-ADAMSON MFG. CO. 
Lower right shows how belt is opened and 
Sy of Gel Seating PLANTS LOCATED IN: LOS ANGELES, CALIFORNIA © CLARKSDALE, MISSISSIPPI 
BELLEVILLE, ONTARIO 


Elevator provides versatility of layout and profitable material handling 
Upper left unit closed and looded. “wy GENERAL OFFICE & MAIN PLANT, 57 RIDGEWAY AVENUE, AURORA, ILLINOIS 
<= 
(Rollers are mounted on a rigid framework) 
For more information, turn to Data Service card, circle No. 47 
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PANEUCONE 


ANOTHER 


DEAN 


EXCLUSIVE 


HEAVY GAUGE 


EMBOSSED 
DEAN 


12-GAUGE “ELC” CARBON STEEL 
14-GAUGE “ELC” STAINLESS STEEL 


Dean Panelcoil offers longer service 
life under corrosive operating condi- 
tions. Its greater structural strength 
in the heavier gauges is ideal for use 
as the shells, sides, bottoms and par- 
titions of processing and storage 
equipment. 

Don't forget the other Dean Exclusive 
Features: (1) Widest Standard Panel 
Widths Available—in 5 widths from 
12” to 29”, in lengths up to 143”; 
(2) Superior Type P and S Panelcoil 
Designs with exclusive ‘Slip-Over"’ 
Fittings—Fast distribution and heat 
transfer; (3) Large inlets and outlets 
for quick start-up and recovery. 
Dean Panelcoil is made by seam weld- 
ing two sheets of metal together, one 
or both sheets being embossed to 
form the flow channels. Get the whole 
story—Dean Data Sheet 15-60 Series 
and Price Bulletin 259. 


DEAN PRODUCTS, INC. 


1040 Dean St., Brooklyn 38, W. Y. 
STerling 9-5400 


Backed by 25 Years of Panel Coil Manufacturing 
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Tariffs and the CPI 


THE CHEMICAL INDUSTRY may come off 


second best at the forthcoming Gen- 
eral Agreement on Tariffs and Trade 
(GATT) Conference planned for Gen- 
eva next September. According to well 
informed Washington sources the con- 
sequences will rest squarely on the 
chemical industry because it has thus 
far shown a relatively apathetic atti- 
tude toward the Geneva negotiation. 

In this column in the March CEP, 
we quoted Senator Clifford P. Case: 
“Government can and must maintain 
fiscal and monetary policies conducive 
to economic growth. It can and must 
work with other nations, bilaterally 
and through international agencies, to 
promote a climate favorable to the 
international investment and the de- 
velopment of productive enterprise 
abroad. But government can do only 
so much. Necessarily, to American 
business and American labor fall major 
responsibility for actually doing the 
job, for demonstrating to the newly 
emerging nations that economic prog- 
ress and freedom can go hand in 
hand.” One of the most important 
instruments for achieving a profitable 
ready flow of international trade is 
GATT. Under authority of The Trade 
Agreement Act of 1934, as extended 
and amended, and the Trade Exten- 
sion Act of 1958, the President of the 
United States is empowered to reduce 
tariffs, to reduce U. S. duties, in annu- 
al stages by not more than 20 percent 
of the rates existing on July 1, 1958. 
Alternatively, he may reduce any rate 
by 2 percentage points ad valorem, or 
he may reduce to 50 percent ad val- 
orem any rate which is in excess of 
50 percent. The law likewise author- 
izes him to agree to “bind” (i.e. con- 
tinue) duty-free treatment for articles 


Torat Export 
Tora. CHEMICAL & 


on the free list or to bind existing 
duties. 

The law provides that before a 
trade agreement is concluded with any 
foreign power, reasonable public 
notice shall be given in order that 
interested persons shall have an oppor- 
tunity to present their views to the 
President or to an agency the Presi- 
dent may designate. The Committee 
for Reciprocity Information is the 
agency created for the purpose of 
receiving such views. The function of 
the Committee is to accord reasonable 
opportunity to all interested persons 
to present their views on any proposed 
trade agreement, or with respect to 
the operation and effect of trade 
agreements which are in force, or to 
any aspect thereof. Many other 
government agencies are also keenly 
interested in tariff adjustments since 
they have an important effect on both 
domestic and foreign trade. Hence, 
the Committee for Reciprocity Infor- 
mation looks to many government 
sources for specific and factual data. 
Those government agencies, such as 
Business and Defense Services Admin- 
istration (BDSA) of the Department of 
Commerce, which have continuing 
contact with industry, are looked to 
for specific information for specific 
industries. Such agencies, if inade- 
quately informed, can provide only a 
of the industry in general 
terms and commodity classifications 
when submitting data to the Com- 
mittee for Reciprocity Information. 

As in earlier conferences, the aim 
of the Geneva Conference will be 
reduction of the general level of tar- 
iffs and other charges on imports 
through the exchange of reciprocal 
and mutually advantageous conces- 

continued on page 24 


Torat Imports 
TOTAL CHEMICAL & 


Exports ALLIED Propucts Imports ALLIED Propucts 
In or 
1950 10,142 725 8,735 . 170 
1951 14,868 77 10,813 300 
1952 15,048 Not available 10,745 244 
1953 15,626 819 10,777 293 
1954 14,948 1,004 10,232 249 
1955 15,390 1,089 11,334 255 
1956 18,838 1,248 12,490 274 
1957 20,630 1,395 12,920 276 
1958 17,693 1,365 12,734 280 
1959 17,373 1,493 14,999 347 
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BIRD CONTINUO 


BIRD CONTINUOUS CENTRIFUGAL 
SEPARATION OF SOLIDS FROM LIQUIDS 


Sturdy, compact solid-liquid separating equip- 
ment like the Birds in the picture is a far cry from 
the sprawling, sloppy, wide open and often com- 
plex ways you used to put up with. 

There is a Bird to fit the job however large or 
small. Bowl diameters range from 6 to 54 inches, 
separating forces from 30 to 3000 gs. Each size is 
subject to 25 variations in design. You can feed 
the Bird thick or thin, hot or cold slurries, in vary- 


is as clean, as dependable, as trouble-free as it looks 


ing volumes and consistencies. Solids can be fine 
or coarse. 

The Bird Research and Development 
Center is equipped to determine the one best 
Bird for you. Recommendations will be unbiased 
because Bird builds batch and screen centrifugals, 
drum and pan vacuum filters and pressure filters, 
too. Before you invest in solid-liquid separating of 
any kind, why not get all the facts and figures. 


BIRD MACHINE COMPANY © SOUTH WALPOLE, MASS. 


Regional Offices: EVANSTON, ILL. ATLANTA, GA. 


HUNTINGTON, W.VA. + LAPORTE, TEXAS + ALAMO, CALIF. 


US CENTRIFUGALS 


For more information, turn to Data Service cord, circle No. 148 
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TYPES OF 
JOINTS: 


1. SELF-ALIGNING SWIVEL 
JOINTS for Dog Leg Reciprocating 
Swivel Movement. 

2. BARCO ROTARY JOINTS for 
Continuous Rotation. 


FLEXIBLE 


— Aid 
Machine 
Builders! 


BAKER PERKINS, INC. 
—On the big vacuum mixer 
shown at left (also see 
sketch below) a 6” Barco 
Ball Joint serves as a 
simple, dependable pivot 
point rotary vacuum con- 
nection to the movable 
hood of the tilting mixer 
trough. Below the mixer, 
three Barco Self-Aligning 
Swivel Joints are used to 
form a flexible “dog leg” 
steam piping connection. 


6" BARCO BALL JOINT USED 
AS ROTARY CONNECTION 


‘ 
vEcoO 


BARCO 


SWIVEL JOINTS 
IN DOG-LEG 
PIPING 
STEAM 


CONNECTION 


vacuum 
EXHAUST LINE 


3. FLEXIBLE BALL JOINTS for 
Angular-Flex Movement and Alignment. 


BAKER PERKINS, INC., Saginaw, Michigan, 
one of the world’s leading builders of mixing 
equipment for chemical and process indus- 
tries, is a long time user of Barco Swivel, Rotary, 
and Flexible Bal! Joints. Here, asin other indus- 
tries, designers of machinery have developed 
many ingenious, money-saving applications 
that FUNCTION PERFECTLY over long 
periods of time. One of the big advantages of 
these Barco Joints is that they have NO 
BALL BEARINGS—they handle steam at 
almost any required temperature (also many 
corrosive chemicals) without baking dry. NO 
LUBRICATION REQUIRED. When you need 
flexible piping connections on machinery, check 
with BARCO. Worldwide sales and service. 


560-F Hough Street 


SEND for these interesting, helpful, 
illustrated bulletins: 

No. 310—"“New Type C Barco Rotary 
Joints for Steam, Water, Hot Oil, 
Air, Gas, Chemicals.” 

No. 265—"“Barco Self-Alignin 
Swivel Joints.” For service os high 
as 850 psi, and 750°-1000°F. 

No. 215—"“Barco Flexible Ball 
Joints.” All sizes 2" to 16”. 


BARCO MANUFACTURING CO. 


Barrington, Illinois 
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For more information, turn to Data Service card, circle No. 2 


The Only Truly Complete Line of Flexible Ball, Swivel, Swing and Revolving Joints 
In Canada: The Holden Co., itd., Montreal 


Washington 
from page 22 


sions. In preparation for the confer- 
ence, each nation is expected to submit 
in advance to each other nation a list 
of products on which it intends to 
request tariff concessions. Naturally, 
at Geneva, articipating country dele- 
gates must ready to announce con- 
cessions. initially, are 
conducted bilaterally and on a selec- 
tive product-by-product basis. How- 
ever, a Tariff Negotiating Committee, 
composed of representatives of all 
participating countries, functions to 
coordinate and facilitate the negotia- 
tions. In general, all participating 
nations obtain contractual rights to 
all the concessions negotiated by each 
pair of countries and agreed to by 
all of them for incorporation into the 
GATT. 

Law requires three preliminary ac- 
tions before a trade agreement is 
concluded: (1) reasonable public 
notice must be given of intention to 
negotiate so that interested persons 
may have opportunity to present 
their views; (2) the President must 
seek information and advice from 
certain “interested” Government agen- 
cies; and (3) U.S. Tariff Commission 
must recommend to the President 
“peril points,” or rates below which 
the Commission finds that U.S. duties 
may not be reduced without causing 
or threatening serious injury to U.S. 
industry producing like or competitive 
products. 

Our government acts through three 
principal committees: (1) The Inter- 
departmental Committee on Trade 
Agreements, or Trade Agreements 
Committee, representing Agriculture, 
Commerce, Defense, Interior, ICA, 
Labor, State, Tariff Commission, and 
Treasury; (2) the Committee for Reci- 
procity Information mentioned above; 
and (3) the Cabinet level Trade Policy 
Committee. 

Based on_ information obtained 
through these three committees, a 
“public list” of items being considered 
for tariff concessions is published 
giving dates for filing of briefs and 
dates for public hearings. 

The “public list” covering chemi- 
cals to be considered at the coming 
Conference in Geneva is expected to 
be published momentarily but is not 
available at press time. 

In considering the importance of 
the coming GATT Conference it 
might be well to bear in mind the 
trend of imports and exports as tabu- 
lated in the table on page 22. 

J. L. Gillman, Jr. 
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Size No. 4, Fig. 529. Three 
Stage Unit measures about 
6 ft. in height by 4 ft. max 
in depth. 


Tame 


WATER 
LATING 


PRODUCE HIGH VACUUM QUICKLY & ECONOMICALLY 
with rey ““Packaged’’ Hydro-Steam Unit 


Fig. 529. SK Five-Stage Hydro- The unit shown is a “packaged’’ vacuum producer 
Steam Vacuum Producer. — |} designed to operate at ground level. Using plant steam 
Stages from two up to five are and make-up water, it will produce the low suction pres- 
made by adding Steam Jet sures required for many operations in chemical, food, 
Exhausters. and petroleum processing plants. 

These units are made in a range of sizes in single-stage, 
two, three, four, and five-stage types. Depending upon 
size and type, units in this line will provide suction 
pressures ranging from atmosphere to 1.5 in. Hg abs 
(single-stage) up to 0.25 mm Hg abs to 25 microns 
Hg abs (five-stage). 

SK “Packaged’’ Vacuum Producers offer specific, 
worthwhile advantages. They are simple in construc- 
tion, are self-contained, compact, require little head 
room or floor space, are easily installed. Unlike mechan- 
ical vacuum producers, contamination presents no 
problems. They are operated easily, produce vacuum 
quickly, are economic, can be used intermittently or 
continuously as desired. 

New Bulletin 5H-HS gives complete details on appli- 
cation, construction, operation including suction pres- 
sures provided and data on steam consumption and 
make-up water required. Send for a copy. 


VALVES: Ask for Condensed Bulletin V1 COMPANY 


Steam inlet 


MEAT TRANSFER APPARATUS: Ash fer Condensed HT-1. MANUFACTURING ENGINEERS SINCE 1876 
GEAR ah fer 6-1 2245 State Road, Cornwelis Heights, Bucks County, Pa. 


For more information, turn to Data Service card, circle No. 83 
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= VACUUM ACCUMULATOR 
: 


28 up-to-the-minute pages 
of metering pump data and methods 


Here’s really complete information, covering the most complete line 
of metering pumps serving the process industries. 


You'll see how Lapp Pulsafeeders combine the best features of conven- 
tional plunger and diaphragm pumps to give you uniform feed rate, 
freedom from contamination and leakage, and unlimited service life. 


See how easily Lapp can fit—or adapt—one of the many Pulsafeeder 
models to your specific needs. From micro-proportioning to the safe 
handling of acids, abrasive slurries and radioactive fluids. From man- 
ual to completely automated controls. From a few drops to 15.7 gallons 
per minute, 
There's a copy of Lapp’s new Cat- 
alog 59 for you. Just write (on 
company letterhead, please) to 
Lapp Insulator Co., Inc., Process 
Equipment Division, 1205 Poplar 
Street, LeRoy, New York. 


For more information, turn to Data Service card, circle No. 36 
26 May 


letters 
to the editor 


Local sections and 
the National 


I SUPPOSE THE VARIOUS sections know 
what they are doing when they allow 
section membership without member- 
ship in the national, but I also know a 
large number of our graduates be- 
come members of the local sections 
and become quite active in them. 
How many of these ultimately become 
members of the national organization? 
You probably can find out better than 
I can. However, it appears to be un- 
usual, in reference to organizations 
like the A.C.S., A.I.M.E. and other 
engineering societies, to have mem- 
bership in a local section of a national 
organization without simultaneously 
having membership in the national 
organization. I don’t know whether 
the A.I.E.E. or the A.S.M.E. follows 
this practice but I do know that the 
A.I.M.E., of which I have been a 
long time member, does not have 
membership in the local section unless 
the man is a member of a national 
organization. I think at this point you 
would have more chemical engineer- 
ing graduates becoming members of 
the national organization even if they 
participate only in local section activ- 
ities. 
Cuarves L. MANTELL 

Chairman, Dept. of Chem. Eng. 
Newark College of Engineering 
Newark, New Jersey 

Reader Mantell refers to a situation 
which has come in for considerable 
discussion within the Institute—no 
definitive answer. Some local chapters 
have made national membership man- 
datory, most have no requirement 
other than local membership.—Ep. 


Red China 
THANK you vERY MUCH for the tear 
sheets from the March CEP. We have 
shown these to a number of visitors 
to the office and they were uniformly 
pleased, surprised or amazed. I rather 
imagine you will receive many favor- 
able reactions from your readers. 
Pau. S. 
Assistant Program Director 
Foreign Science Information 
National Science Foundation 
Washington, D. C. 

Reader Feinstein refers to the two 
items on Red China; one on nuclear 
progress, one on polymer chem- 
istry.—Eb. 
continued on page 28 
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When your *6,000,000 process 
must depend upon an 
*1145 bayonet heater... 


Make sure it’s a FANSTEEL 
ACID- PROOF TANTALUM BAYONET HEATER 


TANTALUM BECAUSE— 


1, Tantalum is immune to most 
damaging acids, corrosive gases 
or vapors used in chemical 
processing. 


2. It is unexcelled for heat trans- 
fer efficiency. 


3. Itisunaffected by thermal shock. 


4. It is lightweight, easily installed 
in minimum space. 


FANSTEEL BECAUSE— 


1. Fansteel is the world’s oldest and largest producer of both tantalum metal 
and tantalum equipment. 

2. It is the only supplier of tantalum equipment who performs the entire job— 
produces the metal from ore, engineers the application, designs and builds 
the equipment. 

3. You have the convenience, the familiarity and the economy of aone-source supply. 

4. You can get immediate delivery from stock on Fansteel Tantalum Bayonet 
Heaters like single tube, 1” diam. x 18” as low as $330.00 and 144” diam. x 30”, 
48” or 60”; three-tube, 114” diam. x 69” long. Other sizes and special types 
can be made to order on short notice. 


For complete information, contact Chemical Equipment Department, Metals and Fabrication Division. 


FANSTEEL* 


For more 
CHEMICAL ENGINEERING PROGRESS, (Vo!. 56, No. 5) 


FANSTEEL METALLURGICAL CORPORATION 
NORTH CHICAGO, ILLINOIS, U.S.A. 


information, turn to Data Service card, circle No. 79 
May 1960 


“4 
i 
> 
te ise | 
fre 
ibe 
4 
| 
G603 
27 


change from... 
40 MESH 


to 


400 MESH 


... in a few minutes, without 
interrupting operations. Yet any 
desired mesh may be maintained 
continuously. Ease of adjustment and 
close product control are 

possible with the... 


“Gynotor’ Air Classifier 


The Hardinge Gyrotor Classifier system, combined 


with a Hardinge grinding mill is an integrated 


grinding, classifying and product conveying system. 


Also available with an air-heating furnace for 
delivering a dry, ground product from 


undried feed. Complete specifications 


upon request. Bulletin 
AH-467-40 


HARDINGE 


COMPANY, INCORPORATED 


YORK, PENNSYLVANIA + 240 ARCH ST. * Main Office and Works 
New York « Toronto + Chicago « Hibbing - Houston - Salt Lake City - San Francisco - Birmingham - Lakeland 


For more information, turn to Data Service card, circle No. 71 
May 1960 
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Letters to the editor 


from page 26 


Analog systems 

IN THE FEBRUARY ISSUE of the “Chem- 
ical Engineering Progress” you had an 
extremely interesting and educational 
series ot articles concerning analog 
and digital computers and computer 
applications in control and design of 
dilterent processes. 1 was surprised to 
see that Link's concept ot special 
purpose computation systems tor in- 
dustrial control was missing from your 
listings and that our unique function 
generators, digital as weil as analog, 
designed tor control and simulation ot 
different processes, were not men- 
tioned. 

For your information | attach to this 
letter brochures describing our line 
of Dialog systems and components 
which utilize both analog and digital 
technologies. These basic building 
blocks can be applied in either 
straighttorward or m hybrid fashion 
and provide unheard of advantages 
regarding economy and _ reliability, 
basic requirements for “on-line” con- 
trol equipment. 

Link's Analog and Digital Function 
Generators, which are described in the 
literature attached, provide for the 
first time possibilities of programming 
computation equipment directly from 
coilected or calculated process data. 
Thus, we can eliminate the extremely 
difficult and time-consuming data re- 
duction problems which presently 
have to be solved for the develop- 
ment of analytical expressions describ- 
ing the process characteristics. 

| hope that this information con- 
cerning Link’s activity in the field of 
control computers will be of interest 
to you and that it will complete your 
valuable investigations in this field. 

Georc M. HERZFELD 
Special Projects Staff Engineer 


Shelter spaces 
ALTHOUGH ATOMIC DEFENSE engineer- 
ing investigations have been conduct- 
ed during the past ten years on the ° 
loading and response of structural sys- 
tems subjected to blast loading, on 
shelter radiation shielding systems, 
and on the shelter environmental prob- 
lem, little consideration has been de 
voted to the overall integration of 
these and other necessary systems into 
shelter spaces suitable for habitation 
during emergency conditions. Only by 
looking at the defense shelter problem 
on an integrated architectural engi- 
continued on page 30 
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FALL 


Falls Industries provides this 32-page report to keep 
busy processing people up-to-date on the latest designs and 
costs of impervious graphite processing equipment. Six- 
teen different types of equipment are covered from Hydro- 
chloric Acid Absorbers and Cross-Bore Heat Exchangers 
to Rupture Disks and Thermowells. Information supplied 
includes standard sizes, dimensions and costs. 


mDUSTRIES, wo 


SOLON. 
TELEPHONE: 9.4943 
Twa, Cv-720 


Because Falls Industries is so active in developing new 
and improved impervious graphite processing equip- 
ment, this cost and standards report is periodically 
revised. This present report is the third revision since 
this service was inaugurated. It is available on request 
to Engineering Department .. . 


FALLS @ INDUSTRIES, Inc. 


Solon, Ohio 


Phone: CHurchill 8-4343 


TWX: Solon 0-720 


For more information, turn to Data Service card, circle No. 68 
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Letters to the editor 


from page 28 


neering systems and habitability basis 
can logical, economical shelter be 
provided for the Nation. A compre- 
hensive integrated research program 
investigating the architectural engi- 
neering aspects of the shelter prob- 
lem—as well as the psychological, 
physiological, sociological, and eco- 
nomic aspects—has therefore been long 
required. 

Just to formulate the integrated 
shelter problem and to determine 
valid answers by such a research pro 
gram is definitely not sufficient. The . 
architectural and engineering gradu- 
ates of today are not being equipped 
with the fundamentals necessary to 
cope with typical problems related to - 
survival in the nuclear age—e.g., prob- 
lems such as planning and designing 
for protection against the effects ot 
nuclear weapons. The architectural 
and engineering curricula do not today 
include at either the graduate or 
undergraduate level, opportunities for 
students to become aware of nuclear 
defense and the relationship of it to 
the planning, design, and construction 
of all buildings in the future. Further, 
only a very few architect-engineer 
firms of the Nation today have a cap- 
ability to handle such problems. 

Thus faced with these problems— 
need for an integrated defense shelter 
research program, need for university 
courses for today’s student, and need 
for short courses for the practicing 

° architect and engineer—A Shelter Re- 
any surface temp erature with search and Study Program was devel- 
oped. 

It is considered that the Program— 
its objectives, scope, and details—is 
pyrocon of sufficient importance to the survival 

of our Nation in this nuclear age that 

it should be brought to the attention 
of all government officials—federal, 
state, and local—having related de- 
fense responsibilites, of all professional 
societies of related disciplines, and of 
architect-engineer firms who will be 
involved in handling such problems. 
It is hoped that all members of these 
organizations having responsibilities 
for the planning and design of all 
buildings, structures, and facilities be 
aware of the nuclear defense planning 
and design problem and its implica- 
tions. 

Merritt A, P. E. 
Dean, College of Engineering 
é> Architecture 
Pennsylvania State Univ, 


Equipment...material...metallic or non-metallic...flat, curved..; 
revolving or stationary—you can read every surface temperature 
accurately in less than 3 seconds! 

Compact in size, complete in precision design and workmanship, 
this rugged instrument assures the highest standards of speed, 
accuracy and dependability. Heavy-duty, shock-resisting movement 
is housed in a balanced unit that is easy to handle...reaches any 
point. 

Alnor Portable Pyrocons come in scale ranges to 2000° F., with 
thermocouples for every application. You'll find full details on the 
Pyrocon exactly suited to your operations in Bulletin 4257. 
Write: Alnor, Room 573, 420 N. LaSalle St., Chicago 10, Ill. 


Precision Instruments for 


: Accurate Measurement of The program includes two, two-week 
N Temperature, Air Velocity seminars, July 10-22, and July 24- 
and Dew Points. on August 5.—Ep. 


For more information, turn to Data Service card, circle No. 15 
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look to Parsons FOR PERFORMANCE 


FIRST THOUSAND TON SULFUR PLANT NOW ON STREAM 


SOCIETE NATIONALE DES PETROLES D’'AQUITAINE 


(SNPA) Lacq, France, has put the world's first 1,000 LT/D 


plant on stream recovering sulfur from sour natural gas. 


This plant, the world’s largest, is another example of 


Parsons’ engineering and construction performance. Eight 


contracts by SNPA, covering various units of the Lacq 


facility, demonstrate customer satisfaction with Parsons’ 


performance. The Ralph M. Parsons Company, Los Angeles. 


United States Offices: Houston, Huntsville, New York, 


Washington. International Offices: Ankara, Asmara, Bagh- 


dad, Bangkok, Cairo, Calgary, Dacca, Jeddah, Karachi, New 


Delhi, Paris, Teheran, Toronto. 


WORLD-WIDE SERVICES: Petroleum-Chemical 
/ 
Electronic Systems and Components /Water 
Development and Systems/Appraisals and Economic 

Studies /Piant Operation/Personne!l Training/ 


*in Collaboration with S. A. Heurtey Company 


For more information, turn to Data Service card, circle No. 126 
CHEMICAL ENGINEERING PROGRESS, (Vo!. 56, No. 5) May 1960 31 


bi, 

at 

PARSONS 

‘ 


prolongs 
life 
of 
pipelines, 
fittings 
and 
pumps... 
saves 
downtime... 
cuts 
maintenance 
costs ! 


These 11 product transfer lines — some over 1,000 feet long 
— handle flow at the rate of 1,600 gpm each, yet Hydril Surge 
Absorbers enable them to be closed in a fraction of a second 
without over-pressuring lines, fittings or metering equipment. 


HYDRIL TYPE “K” SURGE ABSORBER 


smooths out shock and pulsation in pipelines 


QUICK-CLOSING VALVEs and piston-type pumps punish pipelines by imposing 
sudden peak pressure loads. Unless these surges can be absorbed or 
smoothed out, pipe and fittings are exposed to stresses which 
may cause costly failure. 
Hydril ‘Type “K” Surge Absorbers are successfully controllin ng 
many types of line surge and pulsation in petroleum product han ling 
lines, Water pumping systems and oilwell repressuring programs. ‘id 
Simple design and construction assures long, trouble- i ale 
free operation. This same oil field-proven Hydril For mere detailed on 
design has been used for many years as a pulsation or 
dampener on high-pressure oilwell mud pumps. 4 = Represeatative 
Servicing, though rarely required, is readily performed 
without special tools and without shutting down 7 
the system or removing the unit from the line. imi /-HYDRIL COMPANY 
Available in a wide range of sizes and * 
pressure ratings. 5, 
Factories: Les Ange! «s, Houston, Texas 


Chrinti, Gaties, Meueton, |. Tones; Casper, Wyoming New Yo 
How York; Calgary, Edmonton, Ca 


Another dependable Hydril pressure-contro! product 


For more information, turn to Data Service card, circle No. 16 
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THERE'S HARDLY A CHEMICAL PROCESSING company 
around today which is not involved one way or 
another in handling radioactive materials. Be the 
relatively modest isotopes, experimental or full- 
fledged reactors, or even industrial X-ray machines, 
each contains a built-in hazard requiring the utmost 
caution—and respect—in its handling. Generally 
speaking, the safe operating procedures developed 
during the early days are still adequate. However, 
the potential hazard inherent in disposal of wastes 
has provoked considerable discussion. Hence, it 
should come as no surprise that there’s a trend 
afoot to integrate national, state, local and indus- 
trial planning to provide close control, supervision, 
and research in the areas where radiological opera- 
tions have an effect on environmental health. This 
will probably mean a Federal agency, most likely 
the Public Health Service, becoming the co-ordinat- 
ing watchdog. 


Soaring use compounds problem 
The tremendous growth of the radiological field, 


and the nature of ionizing radiation, has made it 
a natural for close regulation. Professor Abel Wol- 
man, John Hopkins, stated before a Congressional 
hearing that the toxicity of ionizing substances are 
anywhere from 1-10 million times greater than any 
familiar, orthodox, chemical toxic material so far 
used in trade. Meanwhile, the amount of curies 
now being distributed throughout the U. S. as radio- 
isotopes exceeds by many orders of magnitude the 
radiation from all of the world’s radium extracted 
up to a decade ago. A complicating factor, Wolman 
noted, is that as isotope usage has grown, the half- 
life of the isotopes used has grown. 

The astronomical growth of nuclear reactors— 
there are almost 500 in the U. S. now—poses some 
real problems. Isolation used to be considered the 
means of avoiding problems in the early days—a 
scant 12 years ago. This is no longer practical with 
so many reactors which have gone beyond the field 
of pure power production and are now used for a 
variety of applications. Meanwhile, the handling of 
the wastes becomes a real, practical problem. There 
is no method for anand of high level wastes, 
having a long half-life—from 25 to 5,000 years. The 
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How to put the chill on radioactive wastes? 


MAY, 1960 


solution to date has been to hold them, and there 
are about 65 million gallons of this material stored 
in the U. S. 

Low-level wastes provide a more immediate, and 
perhaps more serious, problem. Researchers are 
hard at work trying to find out what to do with the 
real hot stuff. Meanwhile, relatively cool wastes 
from hospitals, research labs and industry have 
often been simply washed down the drain. In 
Baltimore, treated sewage is reused for industrial 
purposes, and discarded radioisotopes have carried 
through to show up in plants utilizing the treated 
stream. How these will affect the material being . 
processed, plant equipment, and plant personnel 
are unanswered questions. What if they were dis- 
charged into watersheds? 

The human race has alway been exposed to 
radiation. Its worst aspect is that it has cumula- 
tive effect. Hence, Wolman testified, somebody (the 
Government) has to say how much more can be 
superimposed upon man, and then somebody has 
to see to it that the limit is being adequately 
policed. 


Needed—trained personnel 


The questions and problems are not being 
ignored. The Atomic Energy Commission will be 
spending $49 million this year for work in biology 
and medicine and more next year. And the PHS 
has jumped squarely into the subject of radio- 
logical health. A token program in 1958 has grown 
to where $6.2 million is being requested for the 
coming fiscal year. Dr. David E. Price, Assistant 
Surgeon General, says the primary need is for 
individuals trained in the very special aspects of 
biology, engineering, and physics which encompass 
the field of radiological health. Just three years 
ago, only 0.6% of the country’s sanitary engineers 
were primarily trained in this area. 

Industry has a stake in the overall program, for 
it is faced with being a growing user of radiological 


techniques. It is sure to be asked to cooperate in 
any venture which is developed. And one is sure to 
be outlined soon, for Congress wants to get some 
action in time for the 1961 budget. 
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Boardman . . . a name chosen by leaders 


in the chemical processing industries for 


over 50 years for dependable, precision 


custom fabrication The experienced en- 


gineers and skilled craftsmen at Board- 


man can do the job for you, too, because 


Top: one of a series of 

A. S. M. E. code stain- 
less steel feed and flash tanks 
for United Gas Pipeline 
Company. Center: an 8’ 
OD x 60’ dryer, composed 
of one-third solid type 316 
stainless steel, two - thirds - 
type 316 20% clad, with 
interior end cone of Hastel- 
loy C Bottom: Stainless 
steel cyclones produced for 
the Fish Engineering Com- 


they've done almost every kind of job for 


industrial giants the world 


Drop a postal card in the 
mail today for a complete 
resumé of Boardman capabilities. 


THE BOARDMAN CO «+ P.O. BOX1152 * OKLAHOMA CITY, OKLA. 


For more information, turn to Data Service card, circle No. 114 
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Man’s reach must 
exceed his grasp 


WHERE ARE THE PACESETTERS coming 
from to explore the infinite frontiers 
of scientific research? This is a ques- 
tion cropping up more and more fre- 
quently. One which can’t be answered 
simply by pointing to the enormous 
expenditure of funds. For as a special 
National Science Foundation Confer- 
ence Committee, co-sponsored by 
leading scientific and engineering so- 
cieties, notes, modern research teams 
are frequently preoccupied with goals 
of relatively small dimensions. 

Originality of thought and _bril- 
liance of achievement has been limi- 
ted to relatively few individuals, and 
the prevailing philosophy will tend to 
perpetuate this restrictive condition. 
The NSF committee came up with a 
report which neatly catalogues the 
reasons —and what to do. CEP 
touched on the report in its March 
issue, but its message deserves to be 
hammered home, even at the expense 
of being repetitious. 

Unfortunately, it concludes, many 
forces act upon the young researcher 
to steer him towards taking the small 
steps and discouraging the long ones. 
An entrenched academic conservatism 
has developed so that research proj- 
ects usually are chosen which piece 
out small voids of knowledge. This 
“hole plugging” is done at the expense 
of bold new adventures which might 
have promise of significant discovery. 
The report notes that research effort 
tends to cluster around certain local- 
ized areas which become well popu- 
lated and self-perpetuating. A matter 
of going “along with the crowd,” if 
you will. The result: Soon no more 
new ideas. 

Here’s a conclusion which should 
concern all of us: The scientific and 
engineering societies have not often 
indulged in philosophical explorations 
of the future. Project far enough 
ahead in a paper and you're asking 
for criticism, the committee notes. 
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The engineering societies have to en- 
large their scope of responsibilities so 
as to penetrate deeper into the 
sciences. 

Then too, engineering societies 
have largely confined their attention 
to areas dealing with scientific and 
technological principles which have 
“proven” utility value. Those quotes 
are the committee’s own, as is this 
very important followup: “This — 
can be shortsighted. Today it should 
be clear beyond all doubt that there 
are enormous possibilities outside the 
‘proven’ areas that will profoundly 
influence technology of the future.” 

Here are some of the group's 
pointed suggestions: 

® Doctoral research should encour- 

age more venturesome attitudes. 

e Establish practices to increase at- 

tendance and participation of 
talented, young members at so- 
ciety meetings. 

¢ Encourage presentation and pub- 

lication of papers of a philosophi- 
cal nature which look to the 
future of science and technology. 

comprehensive _pro- 

grams for digesting the “state of 
the art.” 

A big concern the report notes is 
conservatism which can 
be a powerful obstacle to progress. 
This can best be typified by the chap 
who'll say “Creativity is something 
for the squares.” 

It isn’t. The interest in broad think- 
ing and communicating caused the 
Saturday Evening Post to embark 
upon its “Adventures of the Mind” se- 
ries. This high level approach by a 
mass market magazine resulted in its 
most popular and successful continu- 
ing editorial offering. 

More important, we must work and 
think beyond today and the imme- 
diate future. It was well put some 
time ago, “ . . . man’s reach must ex- 


ceed his grasp.” 


L. R. 
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““FIT’’ Companions 


reduce costs... increase valving flexibility 


With face-to-face dimensions to I.S.A. stan- 
dards, K&M split body valves are interchange- 
able with K&M regular globe-body diaphragm 
valves (and with all standard makes of dia- 
phragm valves). 

This exclusive feature of the K&M split body 
design enables you to make significant reduction 
in your plant inventory investment of replace- 
ment valves. It gives you highly desirable 
flexibility. 

Additional flexibility is provided in the K&M 
split body valve itself. Interchangeable. 
unitized construction makes it possible to de- 
velop 432 different valve combinations from 
a single split body. 


Our 79th Year 


In a matter of minutes you can make the 
body reverse or direct-acting; switch the oper- 
ator to dome, diaphragm, or handwheel; change 
the seat ring to one of several types; recharac- 
terize by selecting a different plug; substitute 
the replaceable, rotatable flanges; convert from 
globe to angle type. 

The K&M split body valve fits your existing 
piping and fits your budget. 

One more plus . . . K&M split body valves 
have the largest Cy offered in split body con- 
struction ... more flow for your money. 

Write for Catalog 132 completely describing 
the valve that brings the split body idea to its 
fullest development. 


Oldest Pressure and Level Control Valve Manufacturer 
64 Genung Street, Middletown, New York 


For more information, turn to Data Service card, circle No. 41 
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Safely operating 


that low temperature 


plant 


ANOTHER HARDHITTING, shirtsleeves report on safety in 
operating air and ammonia plants: A subject of vital 
interest to chemical engineers, by chemical engineers as 
they speak out at their annual Q. and A. session. This 
meeting took place at A.I.Ch.E.’s St. Paul, Minn. national 
gathering, where participants dug deep to find the 


answers. 


Air intake impurities 


Air separation plant problems begin 


The industry speaks on. . . 


with impurities in the raw materials. 


NORTON WALTON—Atlantic Refin- 
ing Co., Philadelphia: Air intake, of 
course, is where the problem usually 
Starts on air separation plants. Its im- 
portance will vary considerably with 
each individual plant, depending on the 
location of the plant, its surro ndings, 
and what other plants are nearby. 

There are two, or perhaps three, 
methods for removal of hydrocarbons; 
one is removal from the air intake itself 
by a device such as the MSA Catalytic 
Filter which removes them by oxidation; 
another is removal from the plant by 
blowdown from the low pressure column, 
reboiler, or vaporizer; the third is re- 
moval by design features at the entrance 
of the air separation column. 


D. L. STOCKBRIDGE—Southern Ni- 
trogen Co., Savannah: We have a nitric 
acid plant where we have trouble with 
particulate matter getting into the air 
compressor. | was wondering if anyone 
here had American Air Filters or would 
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care to comment on the success of this 
type filter. 

P. T. MARTIN—Spencer Chemical Co., 
Kansas City: We have American Air 
Filters on the suction to our nitric acid 
air compressors and our main air plant 
air compressors. These filters have been 
in operation apeieiy six years and 
our experience has been very good with 
them. 

G. R. WALTON, JR—Rohm & Haas. 
Pasadena, Texas: The development of 
the MSA Catalytic Filter has been of 
particular importance to Rohm & Haas 
because of the inherent dangers associ- 
ated with an acetylene plant located 
near the air plant at Houston. Generally, 
the use of a Hopcolite-type filter must be 
reserved for an essentially oil-free, but 
relatively clean air stream. At the 
Houston plant, compressed air at 90 |b. 
gauge pressure leaves the compressor dis- 
charge at 350°F. The compressors are 
ceutrifugals, with the usual seals which 


Photo courtesy Cities Service Co. 


prevent oil contamination, The outlet air 
temperature is controlled at 350°F by 
controlling the interstage cooling tem- 
perature. The air is passed through the 
filter, then chilled in water contact cool- 
ers prior to entering the cold box equip- 
ment. We believe that at this high tem- 
perature level, essentially all butene, 
acetylene, and propylene are oxidized 
in the filter. It appears that about 80% of 
the ethylene is oxidized, as well as lesser 
quantities of butane and propane, Me- 
thane is not affected, 

Concerning catalyst activity, samples 
taken after approximately 14 months 
service show the activity to be decreased 
by about 10%. That is, the equivalent 
percentage of acetylene oxidized requires 
temperatures 30 to 50°F higher with the 
used catalyst as compared with an un- 
used sample. The principle problem 
associated with the filter has been a slow 
but gradual increase in pressure-drop 
across the individual cartridges. After 
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less than one year's operation, the pres- 
sure-drop increased from the design 
pressure of % lb. to 10 Ib., at which time 
the pressure-drop abruptly decreased to 
6 |b. This was later found to be a result 
of the collapse of several of the catalyst 
containers, which allowed bypassing. In 
January, the filter was examined and 
found to be very rusty, the glass cloth 
prefilter being clogged with iron oxide. 
New prefilters were then installed, but 
soon after startup the pressure-drop in- 
creased again. By August it was sufficient 
to cause container collapse. 

This time several improvements were 
made, including: metallizing the filter 
tank with an aluminum coating, increas- 
ing the catalyst blanket of the prefilter 
area, strengthening the catalyst container, 
and galvanizing some of the feed air 
piping. In future installations, we would 
recommend painting or galvanizing all 
air feed piping in high humidity plant 
locations, Especially important is the hot 
piping between the compressors and the 
filter tank. Finally, a bypass should 
always be provided around the filter tank 
to allow servicing, when necessary, with- 
out disrupting plant operations. In con- 
clusion, we are quite pleased with the 
oxidation efficiency of the MSA catalytic 
filter, and now believe we have the 
pressure-drop problem under control. 


P. A. CHUBB—Atlantic Refining Co., 
Philadelphia: We had approximately a 
three-month test on the MSA filter. It 
was operating between 375 and 425°F. 
The intet propane contamination through 
the filter, ranged from 1 ppb to 0.2 ppm. 
The acetylene contamination was essen- 
tially in the same range, naybe even a 
little lower. At these low ranges we got 
good removal of acetylene. We got es- 
sentially no removal of propane. Other 
components such as butane and ethane 
were removed to varying degrees. 

R. E. BUTIKOFER—Standard Oil Co., 
(Ind.), Whiting: In the Calumet region 
sulphur dioxide and iron oxide are found 
in the atinosphere. These materials de- 
posit in the compressor as iron sulphate 
which is extremely corrosive. | was won- 
dering if some of you who have centri- 
fugal air compressors have experienced 
this kind of problem? 

J. A. LAWRENCE—LU., 8S. Industrial 
Chemicals, Tuscola, Ill.: We have been 
picking up SO, and SO, for five years 
and we have completely plugged-up our 
centrifugal several times. In fact, this 
year were going to replace our suction 
line with stainless steel. We have also 
ordered from Brown Boveri, the manu- 
facturers of our compressors, stainless 
steel diffusers in the compressor, and 
stainless steel rotors. We have installed a 
Roll-o-matic filter with paper back-up 
filters and we pick up dust on the order 
of several pounds a day; which means 
our suction line is gradually decreasing. 
BUTIKOFER—Standard Oil: We have 
aluminum dryers in our air preparation 
section prior to the air plant. The alumi- 
num began to disintegrate and carried 
over into the primary exchangers on our 
air separation cold box. We had some 
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peculiar pressure-drop buildups in the 
exchangers, and we began to realize 
something was wrong. We shut down 
and found that the tray exchangers were 
pretty well plugged with aluminum. We 
are going to go now to a molecular sieve, 
silica gel type of drying and try that out. 
D. C. LAMOND—Canadian Industries, 
Ltd., Kingston, Ont.: We also have 
activated alumina dryers. Our dust filter 
following these is a wool-felt filter—it’s 
the star shape type of filter. We had a 
strange occurrence with this wool-felt. 
We had a fire in the filter which de- 
stroyed not only the wool-felt, but which 
ignited the steel support. Our air is at 
600 Ib. We are not quite sure what hap- 
pened. The dryers had just been changed. 
We were in the middle of an upset in 
the plant and the change of dryers was 
hurried without too much _precooling. 
We felt that the very dry air might have 
gone into this wool-felt at around 
183°C, and that the fire might have been 
caused by static electricity. We have 
since grounded the filter and we have 
taken proper precaution that our air is 
not higher than 50°C when introduced 


in the filters. The filter itself appears to 
be quite efficient. We have had an op- 
portunity to examine our primary air- 
oxygen exchanger recently and it was 
quite clean on the air side. 
WALTON—Atlantic Refining: We 
started off with Fl alumina and had 
some difficulty with powdering and with 
carryover into the reversing exhangers. 
We subsequently changed to H151 alu- 
mina and that has substantially stopped 
the dusting problem. Our felt suppliers 
says that 250°F is the maximum tem- 
perature that felt will stand, so I think 
that may be the reason for the fire in 
the C.LL, plant. But the H151 is cer- 
tainly more resistant to dusting than F1 
is and has been quite satisfactory. 

L. B. HENDERSON—Dow Chemical 
Co., Midland, Mich.: We have an oil- 
bath filter which removes all dust from 
the compressor intake and have experi- 
enced troubles with dust in the compres- 
sor. We have had a dust problem down- 
stream from our dryer. Desiccant dust 
from the dryer carried through to the 
expansion turbine caused erosion of the 
nozzle ring and housing. A Dollinger felt- 
cartridge filter was installed m the dryer 
discharge line which has eliminated the 
problem. Approximately a pint of dust 
per day is collected by this filter. 

T. H. DAVENPORT—Ketona Chemi- 
cal Corp., Tarrant, Ala: I would like 
to substantiate Mr. Walton’s theory. We 
changed from Fl to H151 and we have 
a glass cloth filter downstream of the 
desiccant and apparently get very little 
carry over from the H151. 


Compressors and dampeners 


Damage and fatigue-inducing vibra- 
tion in compressors are produced by 
two primary forces: mechanical and 


acoustic. 


G. DAMEWOOD—Southwest Research 
Institute, San Antonio: For the past 
four years the Industrial Application Sec- 
tion of the Southwest Research Institute 
has been engaged in a wide variety of 
gas industry research problems. One of 
the programs has been concerned with 
the problem of pulsation and vibration 
in reciprocating compressors and associ- 
ated piping. It is difficult to assess the 
damage which vibration annually causes 
throughout the nation. We all know that 
vibration, causes fatigue in mechanical 
components and, often, failure. Such 
failure, especially when associated with 
high pressure gases, can be disastrous. 
Even harder to assess is the effect of 
vibration on the nerves of operating per- 


sonnel. Probably this last item alone is 
sufficient justification for vibration con- 
trol. The problem of establishing an ac- 
ceptable vibration level is extremely 
simple, philosophically. You merely re- 
duce the amplitude of vibration until ac- 
ceptable stress levels are exhibited. Tech- 
nically, however, the answer to this 
question is almost impossible, since an 
absolute measure of fatigue !ife and of 
absolute stress levels is not available. 
There are a variety of techniques and 
equipment applicable to the measure- 
ment of vibration. In general these in- 
volve the use of an accelerometer and 
associated indicating equipment. The 
most useful measure of vibration is by 
determining the amplitude of vibration as 
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a function of frequency, or the so-called 
“frequency analysis” of vibration. 

There are two primary forces which 
produce vibration in compressors and 
associated piping. These forces are me- 
chanical and acoustic, or pulsating vibra- 
tion, Of these two driving forces, pulsa- 
tion is usually the major offender, 
particularly at the higher frequencies. 
Therefore, to control vibration in com- 
pressors or piping there are two possible 
alternates. One of these concerns altering 
the mechanical response of a system. 
This would tend to merely shift the 
resonant peaks to a new location or to a 
different frequency. In some _ instances 
this can, therefore, be a solution. If one 
considers changing the actual frequency 
of a purchased compressor cylinder how- 
ever, one immediately runs up against an 
impossibility. At best this frequency can 
be moved only a few cycles per minute, 
not enough, in general, to be a solution 
to a vibration problem. 

The response of the system can be 
altered in one other way. This involves 
the proper use of mechanical damping. 
The addition of damping to the system 
merely allows the system to withstand 
greater forces at any given frequency. 
The next alternate involves reducing the 
driving forces imposed on the system. 
Since pulsation is one of the major forces 
involved, pulsation control is a very use- 
ful and practical tool for controlling 
vibration. 

The solution of the complete pulsation 
problem is complex when one considers 
optimizing the following parameters: 
compressor efficiency, pulsation control, 
vibration control, installation cost, oper- 
ating cost, and metering accuracy. Many 
attempts have been made to develop 
adequate analytical procedures for con- 
trolling pulsation. However, even the 
most advanced methods known today 
are highly inadequate. Attempts have 
also been made to use a st 
computers to solve this problem. The 
latest attempt at its solution was per- 
formed at the Princeton Computation 
Center. The work published to date indi- 
cates a realistic approach to the problem 
but one which, at best, can be described 
as naive in its present state. 

Analog computers can furnish a quick, 
efficient, and accurate method for solu- 
tion of those problems in which mathe- 
matical analysis is difficult or impossible. 
Electrical circuits are usually chosen as 
a basis for such analogs because of the 
wide variety of components available and 
because of the relative ease with which 
electrical measurements can be made. An 
electrical analog of an acoustical system 
is possible since there is a direct corre- 
spondence between the flow of gas, the 
acoustical system, and the flow of elec- 
tricity in an electrical network. 

From a comparison of the equations 
governing the behavior of both systems, 
it can be shown that the two systems are 
analogous. There are seven different 
basic analogies which may be used in 
the solution of the pulsation problem. 
The so-called ioted analogy, is how- 
ever, the most practical, and is the anal- 
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Analog computers can be used to simulate actual field conditions in compressor 
and piping studies. Photo courtesy Southwest Research Institute. 


ogy chosen for the SGA analog. The 
analogies used are pressure, represented 
by voltage, and mass flow, by electric 
current, 

A system analog, unlike a computer, 
does not compute the desirable 
piping system. It does, however, permit 
the analysis of the system in the labora- 
tory. This analysis is exactly like perform- 
ing a field test. Measurements can be 
made of piping response, steady and 
dynamic pressures, and mass flows in 
piping and the compressor card may be 
immediately observed under controlled 
operating conditions, 

The SGA compressor station analog 
facility has been used in the design of 
over 250 compressor stations. Approxi- 
mately 60% of these installations were 


most 


co, 


studied prior to construction. The re- 
maining 40% represented sta- 
tions in operation which had some un- 
desirable characteristic such as excessive 
piping vibration, poor cylinder efficiency, 
gas metering problems, or the like. The 
problems studied represent the majority 
of compressor types found in the indus- 
try, including both single- and multi- 
stage installations. In addition to natural 
gas compressor stations, an imcreasing 
number of chemical plant problems are 
being studied. The use of available in- 
formation and experience on the me- 
chanical response of systems, together 
with the use of the SGA compressor sta- 
tion analog, have solved a variety of 
piping problems. It is hoped that current 
research on the mechanical system will 


Southwest Research's analog computer installation has been used in design of 


over 250 pipeline compressor stations. 
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The formation of a subcommittee 
on Safety in air and ammonia plants 
was suggested more or less casually 
after the Salt Lake City National 
A.LCh.E. Meeting, September, 1959. 
It was the opinion of The A.LCh.E. 
Program committee that some attempt 
should be made to perpetuate the 
work started by these symposia on 
safety. 

Under the impetus of Nort Walton 
a representative group comprised of 
those who had attended and had con- 
tributed to previous sessions on the 
subject were invited to join the sub- 
committee, Fourteen responded, but 
subsequent pressure of work forced 
one to drop out, . 

The group was formed under the 
Program committee of the Institute to 
act in a guidance capacity and to 
supply leadership for Safety symposia 
at National meetings. However, con- 
sideration is not necessarily limited to 
air and ammonia plants, Some other 
areas .of possible interest include 
liaison with the Compressed Gas As- 
sociation and the preparation of a 
Standards book of safety procedures 
in low-temperature plants. 

An outgrowth of these symposia 
has been the published follow-up of 
these lively question-and-answer ses- 
sions in Chemical Engineering Prog- 
ress and subsequent reprinting under 
one cover of articles pertinent to the 
subject area, 
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finally make the problem of compressor 
piping completely predictable, efficient, 
and trouble free. 


QUESTION—Could you give us some 
idea of the time required and cost of an 
investigation? 


DAMEWOOD—Southwest Research: 
Usually we like to spend approximately 
one week on a single-stage problem, and 
between one and two weeks on a multi- 
stage one. We have got the process down 
to the point where we're talking about 
something on the order of $2000 per sta- 
tion design, 


R. F. BOLLEN—Dow Chemical of 
Canada, Ltd., Sarnia, Ont.: We haven't 
encountered any serious vibration prob- 
lems in our plant. We feel that this has 
largely been due to the patented damp- 
eners which have been installed on the 
suction and discharge of every compres- 
sor. However, I would like to describe 
the operation ot one particular pulsation 
dampener, This dampener was on the dis- 
charge of a four-stage nitrogen compres- 
sor, operating at 3000 Tb./sq. in. 

Shortly after we began operation we 
found that a very high pressure-drop was 
developing across the nitrogen system. 
By surveying the pipe lines and the 
equipment in between, the search was 
narrowed down to the pulsation damp- 
ener. We watched it very closely and the 
pressure-drop increased steadily over a 
period of two or three months. The 
pressure-drop then suddenly started to 
build up very rapidly. At this point we 
promptly shut down and looked into the 
pulsation dampener. The entire internals 
were very badly caked with hard carbon. 


N. H. Walton 


We had to sandblast the internals and in 
some cases drill into hairpin bends and 
install plugs so that the carbon could be 
cleaned out. We also found that the dis- 
charge valves of the compressor were 
very badly carbonized. At this point we 
went back to the compressor manufac- 
turer and also to our lubricant supplier 
and advised them of our problem. Their 
answer was that our problem was prob- 
ably due to excessive lubrication. We 
cut back to the lubrication rates recom- 
mended by both the compressor people 
and the oil supplier but in about three 
months we ran into the same problem 
again. We cleaned out the vessel again 
and at this time we also made up a spool 
piece to be installed in place of the 
pulsation dampener while it was being 
cleaned. We operated for several weeks 
with the spool piece in place and noticed 
that even without the pulsation damp- 
ener the vibration of the pipe was no 
worse than it had been with the damp- 
ener installed. It just points out that in 
designing to reduce vibrations, it is pos- 
sible to go just a little bit too far, and by 
introducimg unnecessary equipment, you 


Reliable compressor operation with minimum vibration is vital to proper plant 
operation. Photo courtesy Cooper-Bessemer Corp. 
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can very often run yourself into other 
problems. We have now removed some 
of the internals of this particular pulsa- 
tion dampener so that it acts simply as 
a surge vessel. This has overcome most 
of our carbonizing problem. 


WALTON—Atlantic Refining: We felt 
that the problem of pressure-drop in our 
nitrogen wash system was due to oil 
vapor getting past our oil filters and end- 
ing up in the -300°F exchangers and 
gradually blocking them up. We had the 
idea of using radioactive lubricating oil 
in our nitrogen compressors to try to 
confirm this, and to find out just where 
the oil did land. We have a Peerless 
filter, the first point where oil is removed 
downstream from the compressors and, 
sure enough, radioactivity showed up 
there. The next place we looked for it 
was downstream of the activated alumina 
oil filter. But we didn’t find it there. So 
the test results were quite puzzling. 


Hydrocarbon adsorbers 


Since then, of course, we have found that 
our oil removal problem has been largely 
solved by the use of the felt filter and 
that our problem now is water released 
when a fresh charge of alumina is placed 
in an oil filter. The answer seems to be 
drying the alumina at 350 degrees, or so, 
for about 4 hr. and having the felt in a 
separate vessel so it will not burn during 
this period. On another subject, we had 
a rod failure in a synthesis compressor 
since our last meeting. It broke clean, 
directly across the diameter. There seems 
to be a consensus among the examining 
metallurgists that the ditficulty was due 
to the fact that the grain structure was 
not as fine as it should have been. This 
grain structure coarseness had shown up 
in the Reflectoscope examination of the 
rod at one of the regular intervals in 
service when we check rods. As a result 
of this failure and considerable discus- 
sions with our compressor manufacturer, 
we have decided to go to a better rod 


Practical experience proves the value of 
silica gel for removing undesirable hy- 
drocarbons from the process stream. 


FRANK HIMMELBERGER — Air 
Products, Inc., Allentown, Pa.: Adsorb- 
ent purifiers using silica gel made their 
appearance in air separation equipment 
ae 20 years ago. Their sizing has gen- 
erally been based on the gel’s capacity 
for acetylene, with some adjustment for 
other impurities which may also be ad- 
sorbed. Their effectiveness has most fre- 
quently been measured in terms of 
acetylene removal. For example, near 
Cleveland, Ohio in 1945, peer me were 
added in the crude oxygen stream of two 
existing plants where acetylene concen- 
trations averaged 0.7 and 1.0 cu.m./l1. 
It would come out about 0.9 ppm in one 
plant and about 1.25 ppm in the other. 
These numbers were the average for 
several months prior to installation of the 
adsorbers. After the adsorbers were 
added, the average dropped to less than 
1% of the original value on analysis. Prac- 
tical experience such as this has left little 
doubt as to the utility of the silica gel for 
acetylene removal. A more complete dis- 
cussion of adsorptive purification appears 
in a paper by McKinley and Hsu in CEP 
56, p. 80 (Feb., 1960). 

Here are some safety rules which 
should be kept in mind when operating 
silica gel adsorbers: 

1. Stop reactivation on hydrocarbon 
adsorbers immediately, if the plant is 
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down or if the purity of the reactivat- 
ing nitrogen is in danger of falling 
below 90%. 

2. Periodically, check the thermo- 
stat setting and any flow safety device 
on the heater unit for proper opera- 
tion. (One of the most common acci- 
dents with regeneration systems is 
burning out the heating element when 
there is no flow in the system and the 
thermostat is not operating properly.) 

3. Use the full cycle time allowed 
for reactivation and cooling the ad- 
sorber. Make valve changes as slowly 
as possible. This is very important if 
you wish to minimize dusting of the 
silica gel. (Incidentally, getting back 
to another question that was men- 
tioned earlier, in our experience we've 
gone through the cycle from silica gel 


Shaner 
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material in which grain size in the 
“working-up” of the rod from the original 
piece of steel receives better control. 
The new material is 4140, On piston 
rings, our thoughts at the moment are 
that we like carbon-asbestos Bakelite 
rings, where the discharge temperatures 
are below 335 degrees; and where they're 
above that, bronze rings. Comparing the 
projected ring life and lines life seems 
to us at the moment to be the best thing 
and also the safest thing, because where 
you have ring failures with carbon- 
asbestos Bakelite, you don't wreck your 
liners as you do with any type of metallic 
ring. We have also tried something in 
the last six months with which we're 
quite happy, and that is asbestos-carbon 
Bakelite valve discs in the K-type valve 
(disc valves). Whereas we have had 
fatigue failures about every three weeks 
with steel valve discs, we now have gone 
as much as eight months life with these 


valve discs. 


to Fl alumina, to H151 alumina in 
dryers; we feel that the H151 is by far 
the better one. However, since then, 
some of the silica gel people have 
come out with new gels with a - 
ently much greater resistance An, 
turing. We've not yet tried these in 
dryers. We have used them in other 
applications as oil filtering media and 
find them to be a distinct advantage.) 

4. Check a sample of the gel peri- 
odically for discoloration. We find that 
color is a very good indication of the 
degree of activity of the bed. A 
dark colored gel generally will not 
have the capacity that an orange, tan, 
or white gel will have; assuming that 
we start out with white gels. 

5. Use the discharge pressure of 
the reactivation blower to Sosoct pow- 
dering or dusting of the gel. (This is 
just a simple means of determinin 
whether or not pressure-drop is build 
ing up on the bed due to ities) 

6. Do not lubricate valves with 
hydrocarbon or graphite compounds. 
(Surprisingly enough, some accidents 
have occurred in crude oxygen streams 
where lubricated valves were used.) 

7. Keep the valve packing ti 
and replace when necessary with q 
degreased Teflon-coated asbestos. ‘Use 
a nonflammable material and minim- 
ize leaks through the valve stems, be- 
cause hazardous conditions can exist 
where leakage occurs. ) 

8. Shorten the operating cycle of 
the adsorbers as much as possible dur- 
ing periods when contamination of the 
inlet air is possible from outside 
sources. 

R. L. SHANER—Linde Co. Tona- 
wanda, N. Y.: We use gel extensively in 
our plants, We have run as long as seven 
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vears without having to replace any gel 
whatsoever. This, of course, depends en- 
tirely on the cycle that you use. It also 
depends on whether it is being used in 
a gas phase ot a liquid phase adsorber 
Our cycle incorporates both. The gas 
phase adsorbers have extremely high 
efficiency. The active portion of the bed, 
the length of the bed that is actually 
doing the work during the processing 
time, is one of the important factors con- 
tributing to the efficiency of the ad- 


sorbers. In the gas phase adsorbers the 
active portion is extremely short, and as 


a result the gas phase adsorbers do an 
excellent job of removing carbon dioxide, 
acetylene, and other hydrocarbons. In 
the liquid phase adsorbers the active 
zone is much longer and, generally, the 
beds are insufficiently long to completely 
remove all of the adsorbate as the liquid 
stream passes through the bed. 

W. A. MASON—Dow Chemical Co., 
Midland, Mich.: I reported in Baltimore 
that we, at Dow, had originally planned 
to change the gel in our liquid phase 
hydrocarbon adsorbers on a_ three-year 
schedule. On the first change we found 


Reboilers and vaporisers 


Acetylene is the most critical hydrocar- 
hon constituent of low temperature 
oxygen plants. Its concentration should 


he limited to 1 ppm. 


J. HUGILL—L’'Air Liquide, Mont- 
real: What level should be allowed in 
the main vaporizer in regard to concen- 
trations of acetylene and hydrocarbons? 
The problem is a little complicated be- 
cause of the two distinct types of oxygen 
plants: One, where you have a_ low- 
wressure plant taking off gas from your 
on pressure column or through your 
auxiliary vaporizer; the other, where 
you're taking liquid off your main vapor- 
izer and pumping it out under pressure. 
In each case I think the contamination 
limitations can be varied or relaxed. 
Some plants use a maximum allowable 
acetylene of 1 ppm, at which point they 
must carry out excessive purging. At 2 
ppm, they must shut down. This is for 
acetylene. It's been suggested that if you 
can analyze specifically for ethylene, you 
can allow your concentration to rise to 
300 ppm before you need to shut your 
plant down, At 150 ppm, you must carry 
out double your normal purging. Methane 
can be allowed to go to 1000 ppm. 
Again, this was not a unanimous or even 
a majority opinion at the last two meet- 
ings. 

There has been much discussion on the 
problem of how long to leave the liquids 


Stockbridge 


May 


in the plants after you shut down, assum- 
ing that you're having only a temporary 
shutdown of anywhere from one hour 
to 24 or 48 hours. We think that there 
is no time limit, within reason, on this 
particular question provided that careful 
and accurate analyses are carried out 
during the period in which you are in 
doubt. If the contamination limits reach 
your normal safety figures, then you must 
purge all your liquids before you start up. 
If, however, things appear to be reason- 
ably normal and stay that way, then you 
can safely start up without any trouble. 
There are a lot of cases in which plants 
have been down for 24 or 48 hours and 
have been started up without purging off 
the liquids, assuming that there wasn’t 
much liquid left during that period. 
Other plants set a definite time limit of 
one or two or three hours, at which 
point everything must be dumped, re- 
gardless of what the concentration is. 
With regard to purging during operations 
in a normal low pressure type plant, 
where you are taking your oxygen off in 
the gas phase from an auxiliary vapor- 
izer and oxygen separator and compress- 
ing it, we feel that a continuous purge on 
the separator is necessary regardless of 
the concentration of hydrocarbons. The 
purge is set up to be a relatively small 
percentage of total product. It does not 
necessarily affect the output of a plant 
seriously, 


Vv. M. YOUNG—Naval Air Station, 
Alameda, Calif.: We first became con- 
cerned with pilot and air crew safety 
from trace constituents in liquid oxygen 
for breathing, after receiving pilot com- 
plaints of odors in their oxygen. As it 
was necessary to procure liquid samples 
from aircraft liquid oxygen systems, 
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that the first four or five inches of the 
gel bed were very badly discolored, while 
the rest of the bed was still quite white. 
Based on that and on an analysis of the 
hydrocarbons that were causing these dis- 
colorations, we've now switched to a two- 
year cycle and at present we are con- 
tinuing to change our gel completely 
every two years, not because we find that 
the gel has lost its adsorptive capacity 
but rather because we feel that this dis- 
colored gel contains hydrocarbons which 
might be an undesirable fuel source with- 
in the plant. 


transfer carts, and storage tanks, as well 
as manufacturing plants, a method of 
sampling was needed which would pro- 
vide: 


1. A representative sample 

2. Safe use by untrained personnel 

3. A minimum of required liquid 

4. Shipment according to ICC 
regulations 

5. A way to clean easily and 
thoroughly 


Early in our work it was discovered 
that the analysis of a gaseous sample did 
not represent the liquid from which it 
came unless all the liquid was evapo- 
rated. The trace constituents, in such a 
case, remain in the liquid. It was there- 
fore mandatory that a unit quantity of 
liquid oxygen be completely evaporated 
in a container, rather than using gas from 
the top of the liquid. 

Various types of samplers were en- 
countered in which a quantity of liquid 
was captured in a container and evapo- 
rated. However, the valving was more 
complex than desired, and further diffi- 
culties were experienced with leaks in 
valves and fittings. 

The sampler found best suited for use 
with liquid oxygen is shown opposite. 
It consists of a 295-cu.in. Zaseous oxygen 
bottle modified to capture a liquid oxy- 
gen sample—a stainless steel tubular cap 
was welded to the nipple assembly. The 
sample cup has three 1/16-in. holes 
drilled in it, Section A-A, which control 
the size of the oxygen sample such that 
about 160 ml of liquid is collected during 
sampling. 

The sample itself is introduced into 
the sample cup as shown in Detail B. 
The separator shown allows gaseous 
oxygen to be vented during sampling so 
that the flow of liquid can be controlled 
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Details on sampler preparation. Courtesy U. S. Navy Dept. 


to a steady stream. After the cup is 
filled, the valve assembly is attached to 
the sample container and tightened se- 
curely, As the liquid evaporates it is 
collected in the main chamber of the 
oxygen bottle and the sample is then 
ready for shipment. 

Detailed sampler preparation, manu- 
facturing notes, and procedure are in- 
cluded above. Copies are available to 
anyone desiring a copy from Materials 
Laboratory of NAS, Alameda, Calif. 
BOLLEN—Dow of Canada: We have 
had our air plant in operation now for 
approximately four years and until re- 
cently acetylene has not been a problem. 
We analyze on a routine basis and have 
never found anything that amounted to 
more than a fraction of a part per 
million. About two months ago, shortly 
after a new plant which is fairly close 
to our plant came on stream, we picked 
up acetylene for the first time. We im- 


mediately started checking analyses. We 
increased the purging as much as pos- 
sible and waited for the down-drop in 
acetylene content. It didn’t come about. 
Instead, it went up over one part per 
million. As we were already purging as 
much as we could, all we could do was 
to continue taking samples and analyzing. 
Eventually the acetylene content went 
to a high of 2.3 ppm. Our shutdown 
limit at that time was set at 3 ppm. Since 
the wind was coming from the direction 
of the new plant, we went and checked 
over this plant, trying to find the source 
of acetylene. We could find nothing 
leaking there. However, they did have 
an acetylene system where a number of 
cylinders of acetylene were tied into a 
common header with a safety valve at- 
tached to it. After checking the system 
over, we connected the vent from the 
safety, which normally vents to atmo- 
sphere, to an absorption train for analysis 


CHEMICAL ENGINEERING PROGRESS, (Vol. 56, No. 5) 


and we did pick up a trace of acetylene 
that was leaking through the safety valve. 
It was the only source of acetylene we 
could find but apparently it was enough 
to give us a seabien, 

Cc. P. ANDERSEN—Linde: I'd like to 
comment on holding time of liquids in 
the vaporizers. We use a recirculation 
system which continuously recirculates 
oxyger. liquid through a silica gel ad- 
sorber to remove any dangerous contami- 
nants during normal operation. With this 
system we keep the acetylene and danger- 
ous hydrocarbons to a very small 
quantity. Acetylene concentration has 
always been below the detectable limit. 
In this way we see no danger in holding 
liquid for extended periods of time dur- 
ing shutdown. We've held it for at least 
a week in some cases. In some cases, 
we actually add liquid oxygen to the 
main column for extended shutdown to 


prevent the liquid from boiling dry. One 
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other comment on extended shutdowns 
is pertinent in regard to the gas phase 
silica gel adsorbers. If you have no 
flow through these adsorbers the CO 
and hydrocarbons deposited at the inlet 
will miggate through the adsorber until 
an equal loading exists throughout the 
entire bed. Therefore, if you start up 
your plant with a silica ge! adsorber that 
has been down for an e tended period 
of time, you may drive CO, or hydro- 
carbons through the adsorber into the 
columns. The main requirement we have 
for down time is with regard to the 
silica gel adsorbers; namely, have a clean 


adsorber ready to go on line when you 
restart your plant. 

R. K. SIMMS—Phillips Chemical Co., 
Bartlesville, Okla,: We have found 
nitrogen oxides in our air plant. We 
don't know where they are coming from. 
We're interested in knowing if any of 
the rest of you have found them and if 
you did find them, how did you look for 
them and how often? 

G. 8S. COCHRANE—Sun Oil Co., Phil- 
adelphia: We have found nitrogen oxides 
in our liquid oxygen also. I think the 
highest concentration was N.O. We ana- 
lyze for it by concentrating the contami- 


Construction practices 


Strength of materials is the prime con- 
sideration of the plant designer. Ther- 
mal properties, and fracture and cor- 
rosion resistance are key factors. 


W. S. MOUNCE—International Nickel 
Co., New York: On the materials of con- 
struction and methods of construction 
from a safety and operating standpoint, 
designers of the equipment must make 
the basic decisions and appiy materials 
properly. Any necessary maintenance or 
repair work must be done without dis- 
turbing the properties of the material in 
the original construction; assuming it has 
been properly chosen and is behaving 
prope y in the first place. The quickest 
way to cover a lot of territory in little 
time would be to review briefly the com- 
mon materials of construction, the rea- 
sons for their use, and some limitations 
from a safety standpoint. 

Strength is a prime consideration of 
the plant designer. Thermal properties, 


and fabricating characteristics are impor- 
tant. Resistance to brittle fracture is a 
consideration. Copper, an early and still 
important material, has low design 
stresses and good thermal characteristics, 
but joints must be made either mechani- 
cally, or by soldering or brazing. In large 
structures each method introduces prob- 
lems and opportunities for leaks and dif- 
ficulty in operation. Bronze gives a slight- 
ly higher design stress and the copper- 
nickel alloys ranging from 10% to 30% 
nickel show substantial gains in design 
stress. These copper nickels are now pro- 
duced in weldable grades and ss oa 
rods are available so that vou can con- 
sider welded joints. Monel has applica- 
tions, not so much in air separation 
plants, but in some other liquefied gas 


nants in the liquid oxygen and then 
analyzing the concentrated contaminants 
with a mass spectrometer. We have also 
found NO al NO, but in much lower 
concentrations. We feel that the N,O is 
inert and is not dangerous. It is a normal 
constituent of air. 


R. W. ROTZLER—Monsanto Chemical 
Co., Texas City: We also have found 
N.O in our cold system, criginally, I 
think, in regeneration of the silica gel 
filter bed and subsequently in our re- 
boiler. We found it by analyzing samples 
with a mass spectrometer and with a 
10-meter dispersive infrared instrument. 


plants where corrosion problems are in- 
volved, specifically fluorine. Aluminum 
has come in strongly recently, in air 
plants. Relatively pure aluminum has a 
low design stress but the newer alloys, 
which are solid-solution hardened, basic- 
ally, the magnesium manganese alloys, 
have good design strength. Considered on 
a strength-weight-cost basis, they show 
good economy. The main problem as- 
sociated with the aluminum alloys are 
their welding characteristics. Aluminum 
alloys offer problems from a corrosion 
standpoint in specific instances, and 
finely-divided metal may get into the 
system through repair procedures or orig- 
inal assembly and cause an explosion. 
Cleanliness requirements in the missile 
fuel systems are very strict; the corrosion 
products that may form with aluminum 
and a steel which is not essentially cor- 
rosion resistant impose limitations for 
such service. Stainless steel, extra low- 
carbon grade, gives a very desirable de- 
sign stress and is particularly corrosion 
resistant. It is weldable, and is increas- 
ingly considered for some applications 
filled previously by copper and alumi- 
num. The cleanliness requirements for 
missile fuels are now being met in the 
handling and storage end of the systems, 
with stainless. Stainless’ low thermal con- 


In plant construction, equipment designers must make basic decisions and use materials properly. Photo Spencer Chem. Co. 
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Ethylene - 1548 
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: Oxygen -2973: 


Hydrogen -4237 
Helium-452.| 


Austenitic 
Stainless Steel 
AIS|304 304L 

ASTM A-240 


— -459 


-459 


Temperature range in which steels are used for low temperature processing 


equipment. 


ductivity may be a disadvantage in many 
applications, though in some places it is 
not. Stainless is expensive, for though it 
does have a higher strength, it is heavier. 
Sometimes the price is high because you 
buy metal by the pound. 

ASTM A—353 is 9% nickel steel, a fer- 
ritic steel as compared to the austenitic 
steel 304. It is cheaper than stainless, and 


has a higher strength. The steel is readily 
fabricated and welded and work is now 
going on to develop a better and stronger 
weld rod so that even larger stress al- 
lowances can be used. The material does 
not have the corrosion resistance of stain- 


Table 1. ASME boiler & pressure vessel 
allowable design stresses 
Copper-plate 6,700 psi 
Copper-tubing 6,000 
Muntz Metal-plate 12,500 
Cupro-nickels -90-10 10,000 
Cupro-nickels -80-20 10,700 
Cupro-nickels -70-30 12,000 
Monel-annealed 17,500 
Monel stress relieved 21,200 
Aluminum-—3003-0 3,350 
Aluminum alloy-5456-0 10,500 
Stainless steel—304 18,750 
9% Nickel steel-353A 22,500 
9% Nickel steel—353B 23,750 
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less steel. Thermal expansion is low 
compared with stainless steel, aluminum, 
and copper. The pressure vessel code now 
requires that welded 9% nickel steel ves- 
sels be stress relieved after welding. 
However, our work indicates that the low 
temperature impact requirements can be 
met in the as-welded condition, and a 
case will be presented to the ASME 
Code Committee for consideration. Gen- 
erally, the ferritic steels or the lower alloy 
steels may be subject to fracture in a 
brittle manner under certain §tempera- 
ture and loading conditions. 

The ASME code and the ASTM speci- 
fications have established a system which 
indicates the temperatures at which these 
materials are resistant to brittle fracture. 
We know of no instance where a material 
conforming fully to the code and to the 
specifications has failed in a brittle man- 
ner in service. In the stainless steels the 
304L grade is preferred because it can 
be welded without danger of carbide 
precipitation, which might harm the cor- 
rosion resistance of the material, or the 
danger of excessive development of fer- 
rite, which might affect its low tempera- 
ture toughness. Appropriate rods and 
practices are well spelled out for most 
of these materials by the American Weld- 
ing Soc., the ASME codes, and the 
ASTM Specs. 

LAWRENCE—U.S.1, Chemical: You 
left two questions in my mind, one was 
if aluminum corrosion products end up 
in the main vaporizer will they cause an 
explosion? Most of our air separation 
wren have aluminum exchangers, I be- 
ieve. 

MOUNCE—International Nickel: The 
only instance that I know of was in the 
storage and handling facility not in the 
main oxygen plant. This was where an 
explosion and fire occurred in transfer- 
ring liquid oxygen from a noe tank 
to a tank truck which was to take it to 
a launching pad. They investigated the 
cause, and as far as they could deter- 
mine, the repair to the aluminum pipe 
might have lett either flux or powdered 
metal in the line, and this became heated 
and burned. 

LAWRENCE—U.S.1.: You mean it re- 
acted with the liquid oxygen? 
MOUNCE — International Nickel: 
There was an external source of heat 
somewhere that heated it up to the point 
where it actually caught fire. 
LAWRENCE—U.S.L: The other ques- 
tion was on 9% nickel. Is it not used 
because of the deprecation, otherwise it 
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would be a good metal for low tempera- 
plants? 
MOU NCE—International Nickel: It is 
being used now. The restricted avail- 
ibilicy of nickel from 1950 up to about a 
year ago is the reason why it wasn’t used 
widely 
LAMOND— Canadian Industries: | 
wonder if any of the gentlemen here 
have any idea on tightening of liquid 
oxygen flanges. We have a_ problem, 
especially in the high pressure lines. It 
seems that no matter how hard we 
tighten them to effect a leak-tight joint 
it ambient temperature, the joint may 
start leaking again when the line is 
cold, Our only answer to this is to re- 
tighten the joints at operating tempera- 
ture. The system is depressured and a 
heavy nitrogen purge ts provided to 
keep the oxvgen concentration at 214% 
or below 
ODOM—Chemetron Corp., Searsport, 
Me.: In cases of leaking flanges we have 
found that doubling the number of bolts 
helps. In other words, in a four-hole 
flange drill out and put in eight bolts 
It helps distinctly out of propertion to 
the number of holes. We also have aban- 
doned Teflon for cold box use. We find 
that Teflon has a flowing coe‘ficient even 
at low temperatures and it becomes 
brittle at the temper itures encountered 
We're using Darcoid, an asbestos-type 
gasket with somewhat better success. 
Some time ago, we picked up, I think 
at one of these meetings, the hint that 
nanny people soak their asbestos gaskets 
in wax or petroleum wax. This seems to 
help. But we have found that we are 
unable to prevent the mechanics from 
oversoaking them. They get too much 
wax in and while it appears solid when 
it’s cold, the wax squeezes out when the 
flange is tightened. In self-defense we 
have discontinued that practice; but dou- 
bling the bolt holes in the flange will 
certainly help tremendously in making 
these joints tight. 


MARTIN—Spencer: This may sound a 
little ridiculous but I offer it in perfect 
seriousness. Maybe you can eliminate the 
flange joint. I think a lot of us lean over 
backwards to get joints in where we 
could just as well use a welded joint. 


SHANER—Linde: We would consider 
the tightening of flanges while liquid is 
in the line an extremely dangerous and 
hazardous operation. As a precautionary 
Iheusure, we do not perform auy mainte- 
nance function on the lines while liquid 
oxygen is in the lines. 

R, L. SWOPE—Southern Oxygen Co., 
Washington, D. C.: I know the gentle- 
men from Chemetron stated that they 
were getting away from Teflon. But we 
have found that where we have trouble- 
some joints, the Teflon is the one sure 
cure for them, just to reverse the theory. 
One of the most recent things that we 
have found to be very helpful on a par- 
ticularlye troublesome joint, namely a 
flare-type connection, is Teflon 30; one 
of the dispersants of powdered Teflon, in 
a liquid carrier. There is, in this material, 
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a wetting agent which may not be com- 
pletely safe in oxygen. We have run tests 
attempting to fire it under oxvgen con- 
ditions and if it’s permitted to dry thor- 
oughly before oxygen is admitted to the 
lines we have found that there is no 
difficulty. One of the interesting applica- 
tions of this particular liquid Teflon was 
on a leaking joint which was equipped 
with a solid Teflon ring gasket. This was 
im a joint between two halves of a sole- 
noid valve. We coated the solid Teflon 
gasket with liquid Teflon as we put it 
back in the valve and tightened the valve 
body up. We had no further trouble from 
that source. 

ODOM—Chemetron: Just to snake this 
thing fully ridiculous, we have departed 
from the custom of using so many welded 
or brazed joints and are putting in more 
flanges. Such problems in the air plant 
are illustrated by one recently where one 
of the soldered joints suddenly popped 
open about 1% in. Obviously the joint 
wasn't constructed properly in the begin- 
ning, otherwise there wouldn't have been 
such a strain, 

We also found that this joint had been 
brazed with ordinary 50-50 solder instead 
of silver solder. We then deliberately 
broke a lot of 50-50 solder joints and 
resoldered them with silver solder and 
have had no further trouble. ‘This job 
was around the hydrocarbon absorber 


manifold valving section. We had to 
break several joints before we got back to 
a place where the flanged joints were 
available, permitting the lining-up of the 
whole assembly without strains. The lack 
of enough flanged joints resulted in con- 
siderable delay. 
DAVENPORT—Ketona: We've had 
considerable difficulty with stem packing 
on our valves. It consistently leaks on us. 
We tightened it down to the point 
where we stopped the leak and the valve 
became inoperable. I wonder if I can get 
any comments on this? 

W. A. MORAIN—Cooper Bessemer 
Corp., Mt. Vernon, Ohio: We found that 
braided Teflon is a very good packing for 
valves on expander engines and in quite 
a few cases have experienced no trouble 
whatsoever. 

ODOM—Chemetron: We tried a little 
dodge based upon the Graphlon packing 
we buy from Air Products for our liquid 
oxygen pumps. We tried it out on the 
shaft of a valve which isn’t moved often 
We put in a couple of lavers of solid 
leflon sheet first, and then filled the 
packing box with Graphlon. Then a sheet 
of Teflon was put on top, good and 
tight. A pretty good, ‘tight joint that will 
last a long while was obtained 
GORDON WEIGERS—American Cy- 
anamid Co., New Orleans: We came up 
with what we think is a fairly simple 
solution. Packing-wise we use braided 
asbestos and paraffin, and we find that if 
the operators just steam the valves, the 
valve bonnets, so that they are warm be- 
fore they are operated, we get no 
leakage. 

L. E. PUTMAN—Superior Air Prod- 
ucts, Newark, N. J.: In connection with 
using graphite in a valve stem packing, 
you can set up an electrolytic corrosion 
problem, particularly if moisture diffuses 
inward over a period of time. 


Instrumentation application 


Changes in atmospheric conditions 
rather than operating techniques cause 
changes in the product stream. 


SWOPE—Southern Oxygen: Appproxi- 
mately a year ago, the Navy Depart- 
ment, Bureau of Aeronautics, placed 
certain very low limits on the permissible 
amounts of specific hydrocarbons and 
other contaminants which would be con- 
sidered acceptable in liquid oxygen. Of 
principal interest to them was methane, 
which they originally limited to 5 ppm. 
(This has since been revised to 25 ppm, 
and is still in controversy. ) 

Although our liquid was normally ac- 


ceptable, several cases of contamination 
occurred during periods when the atmos- 
phere was approaching a “smog” condi- 
tion. According to Navy tests, the me- 
thane content of the liquid was reported 
to be as high as 54 ppm on ene occasion, 
and may well have exceeded this value 
on others. Other contaminants such as 
CO, CO:., acetylene, and oxides of nitro- 
gen were reported as remaining within 
the acceptable limits. 

When the Navy originally established 
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the limits on methane and other contami- 
nants, they set up their own tacilities for 
testing liquid oxygen at key points. Ac- 
ceptance was based on their tests at the 
time of delivery or upon qualification 
tests made at the producing plant subject 
to acceptance tests at the point of de- 
livery. 

This was fine from their standpoint, 
but left the supplier in the uncomfortable 
position of not knowing, in advance of 
delivery, whether or not his liquid would 
be accepted. The Navy's original belief 
was that a plant capable of producing 
methane-free liquid oxygen on one occa- 
sion would always produce methane-free 
liquid. The fallacy of this theory became 
apparent almost immediately when it was 
observed that changes in atmospheric 
conditions, rather than operating tech- 
niques, were responsible tor changes in 
the product stream, The necessity of 
testing individual shipments became ap- 
parent. It appeared that infrared spec- 
trophotometry held the only solution to 
the problem of analysis. We, therefore, 
purchased a Beckman IR4 instrument 
with a 10-meter cell. This is an extreme- 
ly sensitive and flexible instrument and 
requires a great deal of experience to 
operate. 

Analyses are now made on all ship- 
ments prior to delivery. When it is not 
being used for the analysis of a specific 
sample, the instrurnent is constantly mon- 
itoring the methane content of our prod- 
uct. In the event of a methane increase 
to a predetermined limit, our operators 
divert the production to a disposal point 
until the condition clears up, thus avoid- 
ing contamination of our storage and 
transport vessels. 

We anticipate that the instrument will 

be of greatest value to us in helping to 
correct the methane condition, but it is 
still too early to report much progress in 
that direction. Using the IR4, we have 
learned that the primary source of me- 
thane is the atmosphere—there being lit- 
tle or no increase traceable to the break- 
down of lubricants. We also find that 
nearly all of the methane present in the 
air will finally appear in the liquid oxy- 
gen. We have also found that the con- 
centration can be reduced, but only 
slightly, through the use of adsorbents 
and molecular sieves located in the liquid 
oxygen stream. Our current thinking is 
that methane can probably be more easily 
eliminated from the high pressure air 
feed. 
L. MALEY—Mine Safety Appliances 
Co., Pittsburgh: We have built several 
analyzers, liquid oxygen vaporizers, and 
continuous analyzers for acetylene in 
liquid oxygen and have installed them 
in several plants. Quite frankly, we are 
experiencing difficulty with them in get- 
ting the volume of sample required to 
obtain a good analysis of acetylene in the 
liquid oxygen. 

Consequently we have pulled back 
some of the analyzers and are continuing 
work to develop a continuous acetylene 
analyzer and vaporizer. We have found 
that most of our difficulties were in ma- 
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Infrared spectrophotometry is used as a means of analyzing product oxygen for 
methane content. Photo courtesy Beckman instruments. 


Turbine meters are finding use in liquid oxygen installations. Photo courtesy 


Fischer & Porter. 
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Cutaway view shows principle of turbine meter operation. Photo Bowser, Inc. 


May 1960 47 


‘ 
+ 
| 
a — 
— 
4 
2 
4 
wa ‘ 
| 


terials of construction and design. I 
would like to ask you people here what 
your reaction would be to an analyzer 
that would give a reading once every 
30 minutes, or once every hour, auto- 
matically. The vaporizers that we origin- 
ally set up were designed to operate on 
a 6-minute cycle; 3 minutes on on 
chamber and 3 minutes on another cham- 
ber. What speed or time requirements 
would you set down for the analysis of 
acetylene in liquid oxygen? : 
LAWRENCE—U. S. Our feeling at 
Tuscola is that an analysis every half hour 
or hour better than present 
practice. 

P. O. McELROY—Wyandotte Chemi- 
cals Corp., Geismar, La.: Detection of 
acetylene in our liquid oxygen has always 
given us a problem because of the ap- 
parent low concentrations. On a go or 
no-go basis, we have adopted the NBS 
method described in Analytical Chemis- 
try, Jan., 1959. In essence, the method 
is: 2.5 |. liquid oxygen are passed 
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through a 10-mm tube conttaining 3 in. 
of 3x8-mesh silica gel, the tube is flushed 
with pure nitrogen until room tempera- 
ture is reached, a few ml of recom- 
mended indicator are sprayed on the gel; 
a pink or red tinting of gel indicates 
acetylene present. Negative test indicates 
less than 1 ppb acetylene. 


BUTIKOFER—Standard Oil: | 


want 


to ask a question about the turbine flow 
meters. Can you give us a more detailed 
description of what you are using? 


HIMMELBERGER— Air Products: We 


Repairs and shutdowns 


Purging rock wool with nitrogen on 
shutdown is not the complete answer 
to making the rock wool safe. Pockets 


may remain. 


COCHRANE—Sun Oil: | would like to 
discuss briefly the methods of purging the 
cold box before repairs are made, and 
the method which Sun Oil used to make 
repairs in its hydrogen purification cold 
box under a complete blanket of nitro- 
gen. There are three requirements which 
must be met to have a detonation, or an 
explosion. Fuel must be present, an 
oxidant must be present, and there must 
be a source of ignition. In digging into 
a cavity in the insulation of a hydrogen- 
purification cold box, it is possible that 
these three conditions may be met un- 
less special safety precautions are taken. 
Fuel will almost certainly be present. 
Even if the hydrogen box is purged be- 
fore it is opened, small pockets of high 
hydrogen concentration will remain. Be- 
cause of the channeling of the purge 
gas through the rock wool, these pockets 
are almost impossible to eliminate. 
The possibility of oxygen from the 
atmesphere getting into the cavity, either 
while the rock wool is being removed 
or during the repairs, is also very likely. 
Even with purge hoses in the cavitv and 
a tarpaulin over the opening it is difficult, 
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if not impossible, to keep the oxygen 
content at a safe level. We have never 
succeeded in keeping the oxygen content 
below 17%. Finally, there must be a 
source of ignition. This is the most 
difficult requirement to eliminate, since 
there are so many possible sources. In 
preparing to do maintenance work inside 
our hydrogen purification cold box, we 
decided that the easiest, and most reli- 
able, method of preventing detonation 
was to eliminate the presence of oxygen. 

For about a year, the routine analyses 
we made in our hydrogen box atmosphere 
showed a high-hydrogen concentration in 
one portion of the cold box. Since the 


Cochrane Weigers 


use turbine meters in streams with dia- 
ameters on the order of 1% to 2 in. Bear- 
ing maintenance problems in smaller lines 
have suggested that bearing friction will 
require some consideration with regard 
to safety. We found that a bypass located 
close to the meters, permitting slower 
cool-down has reduced bearing problems. 
\ fire in a system at Cape Canaveral was 
probably caused by a turbine meter, de- 
signed for liquid flow, being used in a 
precooling service, where gaseous flow at 
high velocities passed through the meter 
in a reverse direction. However, I think 
the turbine meter is perfectly satisfac- 
tory for liquid oxygen service, if a little 
judgment is used in its installation and 


use. 


K. A. ROGERS—Liquid Carbonic, 
Chicago: We've been testing turbine 
type meters (Fisher & Porter) for about 
three years and found them, in general, 
much more satisfactory than positive 
displacement. We found them the next 
best thing to weighing the trucks. 


concentration was localized, it indicated 
a small leak. However, one day a large 
frost spot developed on the side of the 
cold box, indicating that the leak had 
suddenly gotten worse. The exchanger 
nearest the frost spot was taken out of 
service, and consequently the frost spot 
disappeared. We continued to run the 
plant at reduced capacity, using only the 
remaining exchangers. A hole was cut in 
the side of the cold box, and the insula- 
tion was removed in the presence of 
nitrogen from purge hoses. The minimum 
oxygen concentration which we were 
able to maintain in the cavity was 17%. 

The 3 in.-copper pipe in which the 
leak developed normally contains a 95%- 
hydrogen stream, at about 350-pounds 
pressure, and —100 to —130°F. Off this 
pipe is a l-in. stainless steel pipe run- 
ning to a safety valve located outside 
the cold box. A small pin hole developed 
in the 1 in.-stainless steel pipe allowing 
the 350-pound hydrogen to leak out, 
impinging on the 3-in. copper pipe. This 
had apparently been going on for about a 
year; the leaking hydrogen churned up 
the rock wool in the vicinity of the large 
copper pipe, grinding the surface. Even- 
tually is copper pipe became so thin 
that it ru fon It was only then that we 
noticed the large frost spot on the out- 
side of the cold box. 

Our maintenance »ople decided not to 
replace the Free yet , but to design 
a Tee-shaped clamp which would com- 
pletely enclose the area of the leak. 
While one of the workmen was removing 
additional insulation to make some mea- 
surements, he saw small glowing particles 
in the rock wool he was removing. 
Until a decision could be reached on how 
to proceed with the repair, the rock 
wool insulation was replaced in the 


CHEMICAL ENGINEERING PROGRESS, (Vol. 56, No. 5) 


> 
\ 
McElroy 
at 
jit 
ie 
dag: 
4 


4 


cavity, a tarpaulin was placed over it, 
and a nitrogen purge hose was placed 
behind the tarpaulin 

The presence of the glowing particles was 
very puzzling. It was found that when 
a nitrogen stream was directed at the 
particles, the glowing stopped. However, 
when the nitrogen stream was removed, 
the glowing resumed. This indicated 
that oxygen was necessary for the glow- 
ing to occur. The rock wool in the area 
of the leak had been in a reducing at- 
mosphere for about a vear, subjected to 
temperatures ranging from —130°F dur- 
ing normal operation, to about +100°F 
during the twice-weekly defrosts. During 
this period some of the iron inherent in 
rock wool mav have been reduced to a 
pyrophoric state. When the insulation 
Was expose d to atmospheric oxygen as the 
insulation was removed, the pyrophoric 
iron glowed. 

This is merely a theorv which we were 
not able to substantiate in the laboratory. 
Some of our people thought that certain 
particles in the rock wool were heated 
to red heat by catalvzing an exothermic 
oxidation reaction. This also could not be 
substantiated in the laboratory. Efforts 
were made to produce pyrophoric iron 
in insulation in the laboratory, but with 
no success. Rock wool from the hydrogen 
cold box was placed in a hydrogen at- 
mosphere at about 850 to 900°F. After 
purging, the rock wool was exposed to 
oxygen, but no glowing occurred. 

Because of the presence of glowing 
particles it was imperative that the re- 
pairs be made under a complete blanket 
of nitrogen, with the hydrogen box shut 
down. To insure an adequate nitrogen 
blanket a special enclosure was construc- 
ted around the hole. The enclosure was 
made as gas-tight as possible. A 6-in. 
hose carried purge nitrogen into the en- 


Many advances have been made in air separation plant technology, but common sense must still be used in repairs and 
shutdowns. Photo courtesy Commercial Solvents Corp. 


closure. Sample lines from three points 
inside the enclosure were run outside 
so the atmosphere could be tested fre- 
quently for oxygen content. The oxygen 
content was kept below 1% inside the 
enclosure, requiring the workmen in the 
enclosure to wear fresh-air masks. During 
the repairs no glowing particles were 
observed, even when insulation was re- 
moved from the enclosure. The leak was 
successfully repaired and the unit was 
put back in operation. 
LAWRENCE—U, S. L: I have two 
contradictory questions. The first is: Did 
he consider the possibility that the copper 
that he sloughed off in fine particles 
could have oxidized to copper oxide or 
copper carbonate? The second is: For- 
getting about the copper—was the insula- 
tion higher in iron—maybe this is a 
general question—is there any color 
specification on the insulation? I ask that 
question because we're thinking of chang- 
ing insulation, and the insulation we con- 
template is higher in iron, and is also a 
little darker colored. But, otherwise, on 
hydrocarbons and K-value it conforms 
with what we've been using. 
COCHRANE—Sun Oil: I don’t know 
what the iron content of our insulation 
is. I do know that all rock wool does have 
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iron in it. I don’t know if ours is higher 
or lower than what would be considered 
average. On the other question about 
the copper—we had not considered that 
these particles could have been copper, 
but this might be a possible explanation. 


WEIGERS—American Cyanamid: In 
an analysis we made—an emission spec- 
trograph of the insulation in the vicinity 
of our cavity—the iron content was 0.55%. 
I don’t know if that’s high or low, or in- 
between. 


HIMMELBERGER— Air Products: The 
Kirk-Othmer Chemical Engineering En- 
cyclopedia, Vol. 9, p. 122, gives analyses 
of typical rock wools. Rock wool from 
Pennsylvaina blast furnaces differs from 
that from Ohio blast furnaces; but all 
of them contain metallic material such as 
iron oxide and magnesium oxide which 
may run well above 0.5%. 

Another comment was made about the 
oil content in rock wool. The manufac- 
turers prefer to add some oil to minimize 
the dusting in manufacture, Rock wool 
in the U. S. generally runs below 0.3% 
oil. Experimental tests have been run to 
determine whether quantities of oil, on 
the order of 0.3 to 0.5%, could be ex- 
plosive, without allowing for any leaching 
or any change in content due to tem- 
perature change, or temperature cycling 
About 4% oil was needed in rock wool 
for an explosion to occur in contact with 
liquid oxygen. 


MASON—Dow: I wonder if an analogy 
might be drawn between the wearing 
away of copper under an extremely re- 
ducing atmosphere and the wearing away 
of carbon packing in argon or nitrogen 
pumps under low-oxygen concentration 
where you get, apparently, unsatisfied 
bonds of the a he. This might have 
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made this 
standpoint. 
ANDERS NIELSEN—Haldor Topsoe, 
Denmark: When you tried to reproduce 
the events in the laboratory you reduced 
the rock wool at 800 to 900°F. What I 
had in mind to say was about the same 
as Mr, Mason only in this case with the 
iron. I dont know whether it’s possible 
to reduce at the temperatures you have 
in the cold box. But, if it is possible, it 
certainly would be a completely different 
tvpe of iron, and probably extremely 
pyrophoric. At 800 to 900°F, pure iron 
would have enough mobility to torm fair- 
ly large crystals. 

COCHRANE—Sun Oil: Are you saying 
that it was not a fair test—that it is not 
comparable to try to speed up the process 
in the laboratory by going to higher 
temperatures? If the reduction took lace 
in the period of a year at a much es 
temperature, say, around 100 or 150°F, 
which we had in that vicinity during the 
defrost, this would give us an entirely 
different and more pyrophoric iron? 
NIELSEN—Topsoe: Yes, that's right. I 
don’t know whether it’s possible, but it 
it is, it would give a different iron. This 
could very well have been pyrophoric 
ron, 

BUTIKOFER—Standard Oil: During a 
recent strike the Calumet plant was down 
for about 21 days. The nitrogen wash 
box vessels were warmed to about 150°F 
and thoroughly purged with nitrogen. 
While the box stood idle the equipment 
inside the box cooled to —100°F by virtue 
of the refrigeration stored in the insula- 
tion. The atmosphere inside the box be- 
came fiammable, and had a rather high 
hydrogen concentration. Nitrogen was 
obtained to purge the box and the in- 
terior of the oma was checked three times 
a day for hydrocarbons. 

As time went on the molecular weight 
of the hydrocarbons in the box in- 
creased, It wasn’t until about the end 
of the 21-day period that the hydro- 
carbons were predominantly propane. 
This showed that the insulation was 
weathering due to the purging effect of 
the nitrogen. We are now concerned 
about how to remove the insulation from 
the box safely during a shutdown with- 
out going into a long purging period. 
LAWRENCE—-U, S. L: We took all 
the insulation out of our box last year to 
do some repairs. What we did was to 
increase the nitrogen purge to a very 
high rate, and then—instead of worrying 
about hydrocarbons—we worried about 
the guys breathing. We kept the oxygen 
concentration down cate 10%, except 
in big openings. Any hydrocarbons that 
are in there (they're heavy) seem to 
accumulate down on the floor level. Once 
you get them out you're in pretty good 
shape. Of course it sounds wrong to take 
the floor out before you work up above, 
but we had a lot of ice up above and it 
took us longer to get out. And once we 
removed the insulation from the bottom 
we didn’t have any hydrocarbons to speak 
of. 

WALTON—Atlantic: We removed all 


copper pyrophoric from that 
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of our rock wool from the cold box. It 
was a nasty job because we had a distil- 
late leak in the cold box and the rock 
wool on the bottom, about a foot above 
the floor in some locations, was pretty 
well saturated. Our approach was to 
ventilate as much as possible and to take 
large panels off the side because this 
wool (about 12 to 18-in. thick on the 
bottom) was not only saturated with 
hydrocarbons, but was also bound to- 
gether with ice. We kept the box as 
well ventilated as possible so that if a 
spark occurred there wouldn't be an 
enclosure to generate a lot of pressure. 

Originally, our rock wool was bought 
on a low -bid basis and was grey and 
black. That was the wool which we re- 
moved this first time. In many places 
there were icebergs and accumulations. 
Later we bought Johns-Manville Spintex. 
It's quite white. It handles easier and 
doesn’t much difficulty when 
blowing it in. We also found that this 
material is much easier to remove than 
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the darker color rock wool we used in 
the beginning. 
ODOM—Chemetron: Not long after we 
started up, we had to purge our hydro- 
gen-purification cold box. The Purging of 
the ca took us nine days. We have had 
three other occasions when we wanted to 
purge the box but did not want to spend 
the necessary time. The penalty of taking 
such a long time to purge the box with 
the facilities at our command has been 
one of the big deterrents to getting the 
box in better shape. How long did it take 
Sun Oil to purge their box? Do you 
have some secret which would enable us 
to do it quicker? 
COCHRANE—Sun Oil: When you talk 
about purging a hydrogen purification 
cold box, it depends to a large degree 
on the quantity of nitrogen that you can 
put into the rock wool insulation. As 
we are set up, we can put a fairly large 
quantity of nitrogen purge into our 
hydrogen purification cold box. 
However, we feel that purging the 
rock wool is not the complete answer to 
making the rock wool safe. Pockets will 
remain where it is possible to have high 
concentrations of hydrogen or hydro- 


* carbons, because in purging rock wool 


you get too much channeling. The nitro- 
gen follows the path of least resistance 
up the side of the cold box and out to 
the atmosphere. There can be areas in 
the cold box which will have pockets 
in which the presence of oxygen could 
possibly form an explosive mixture 


Hydrogen production 


Gaseous hydrogen presents the greatest 
fire and explosion hazard of any gas 
because of its wide flammability limits. 


MARTIN—Spencer Chemical: There 
are from 5 to (at least) 14 methods of 
producing hydrogen in commercial use in 
the world today. The number of com- 
mercial hydrogen purification systems is 
not as great. The type of hydrogen 
production system used, and other eco- 
nomic factors, have some effect on 
which purification systems are used. CO, 
removal is accomplished commercially 
by scrubbing with monoethanolamine 
(MEA), diethanolamine (DEA), caustic, 
water, or hot potassium carbonate. Final 
traces may be taken out by copper- 
liquor scrubbing, solid adsorbents such 
as alumina, and freezing. CO, in small 
quantities, can be removed by copper- 


CHEMICAL ENGINEERING PROGRESS, (Vo 5¢ 


liquor solutions, liquid nitrogen scrub- 
bing, and/or the use of a methanating 
converter, wherein the CO is reacted 
with some of the hydrogen present to 
form methane and water. 

There are some hazards common to 
all of these processes. Gaseous hydrogen, 
because of its wide flammability limits, 
sresents the greatest fire and explosion 
Gael of any gas. Carbon monoxide is 
a particularly dangerous material. It is 
flammable, has no odor, and has high 
toxicity. It is always present in highly 
lethal concentrations in any hydrogen 
production and purification processes 
which start with a hydrocarbon raw 
material, Most of the combinations of 
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hydrogen production and purification in 
use today, at some point, involve re- 
latively high temperatures, compared to 
other chemical processing, and these re- 
quire special safety precautions. 

In those processes utilizing a controlled 
oxidation hydrocarbons and 
oxygen, the reactions can become un- 
controlled, resulting in severe damage. 
The low temperatures involved in ni- 
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trogen washing offer hazards of a type 
which are sometimes unfamiliar. In the 
first few months of our Vicksburg, Missis- 
sippi operation, we ruptured a 6-in. car- 
bon steel line which released a con- 
siderable amount of hydrogen into the 
atmosphere, by subjecting this line to 
temperatures below —100°F. We were 
fortunate that damage was restricted to 
this line and there were no injuries 


Ammonia plant compressors 


Valves and gaskets are critical; inspec- 
tion and testing schedules an enigma. 


H. E. MAU NE—Armour Agricultural 
Chemical Co., Crystal City, Mo.: My 
comments Concern our partic ular plant at 
Selma, We'll start first with 
the air compressors. In the past we've 
had difficulty with fires. We do 
use lubricants. In the third 
stage of our air which is at 
650-lb. pressure, we did have 
trouble in the earlier days, but we changed 
the valve We are 
circular-channel type valves with which 
we have no difficulty. They will stay 
under these conditions for a 
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Going along to another service where 
we did have trouble, we 
trogen from approximately 1% Ib. sq. in. 
ga. to 325 lb. in two stages. Our second 
stage discharge temperature is quite 
high—about 390°F. We experienced some 
difficulty with carbon formation in the 
valves. We can manage to operate nearly 
a vear under these conditions without any 
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serious difficulty. However, we had an 
experience and didn't know that we were 
in trouble from carbon formation in the 
valves. Of course, when our air plant 
is not produc ing pure nitrogen, we must 
take in a little air through the nitrogen 
cvlinders to balance out the load on the 
gas engine. We allow 
air to get through or let the discharge 
pressure go too high, because hydro- 
carbon oils are used in this particular 
While it’s all right (when using 
nitrogen during operation) to 
take the mac hine down for some reason, 
and put the nitrogen service on air, a 
fire could develop. We did have a fire 
in the cylinder and in the pipe line. It 
cleaned the carbon out for us without 
any serious damage resulting from it. 
In another service, synthesis gas com- 
pressors on our high-stage cylinder were 
compressing hydrogen and nitrogen from 
approximately 4000 to 9000 Ib., in a 
double-acting cylinder. We experienced 
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some valve difficulty in our earlier days 
when we had type valves, We 
changed to channel valves in this service, 
chrome-plated valves with circular chan- 
nels, It's the best we have seen. I don't 
think they will ever wear out, nor break, 
nor do anything else; which is really 
what we are looking tor 

We had an 
this service when the valve actually 
came apart The bolt that holds the 
seat and the guard together worked itself 
loose and dropped down in the cylinder 
Nothing serious happened. When the 
piston came by it clipped the head of 
the bolt off and auaael it down into the 
discharge port. But, if a 
piece had broken off, the 
would have pushed it against the head 
and we could have had serious damag: 


disc 


experience one time on 


valve longer 


been piston 


even the possible loss of life 

BOLLEN—Dow Canada: I'd 
make a comment on channel 
When we first started our plant we had 
disc valves in the circulator and the rate 
of plate breakage was extremely high, 
usually resulting in a very loud clatter- 
ing and pounding noise in the machine. 
Sometimes it like the machine 
was just about ready to jump off its 
foundation. We the compressor 
manufacturer investigate. We tried 
increasing clearances and changing 
springs without too much success 


like to 


valves 


sounded 


Compressors are heart of both air and ammonia plants. Photo courtesy Cooper-Bessemer Corp. 
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Extremely low coefficient of friction of Teflon permits its use as piston ring with- 
out lubrication. Photo courtesy France Packing Co. 


Eventually we tried the channel valves 
and since that time we have had almost 
no valve plate breakage. To my knowl- 
edge they are a little less efficient valve 
than the disc valve, but in some installa- 


tions they are certainly worthwhile. 
MARTIN—Spencer: Two _ incidents: 


The Cactus, Texas explosion and a fire 
that were due to a valve problem. As 
I recall, the seat ring broke. The suction 
valve dropped down to the cylinder, 
went out through the discharge valve, 
through a let-down valve into a low 
pressure system, and was traveling with 
enough speed when it came to a malle- 
able elbow (which shouldn't have been 
there) it went right through the elbow. 
That's what triggered the explosion. 
An accident that we had another time 
resulted in a man’s arm being lost. We 
had a procedure for checking leaking 
valves which involved putting a_ little 
bit of rag on a wire and _ sticking it 
through a suction valve to determine 
whether the other valves were leaking. 
This particular compressor was a steam- 
driven machine. The man had followed 
the procedure, But then. just to make 
sure, he put his arm into the suction 
valve opening. As he did, the machine 
turned over and he lost his arm. 
STOCKBRIDGE—Southern Nitrogen: 
I want to ask Mr. Maune about the 
chrome-plated discs he mentioned. First 
of all, what stages have you used them 
in, and are they chammel? 
MAUNE—Armour’ Nitrogen: The 
channel-type valves are used «in the 
third-stage air, which is 650-lb. service. 
They are used in all four stages of our 
synthesis gas compressors. The chrome- 
plated channels are used in the third 
and fourth stages of our gas compressor. 
We found that they were not necessary 
in the two lower stages. Why, I don't 
know. 
FRANK HUNTER—Cooper Bessemer 
Corp., St. Louis: Some points are 
raised here that are related to problems 
in another industry that I've had experi- 
ence with and they're pretty basic. This 
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was a major oil refinery. In putting 
valves into a cy linder there 1s, of course, 
the problem of tightening. You can put 
an uneven pressure on your gaskets and 
cause gasket leakage. But in the refinery 
that I’m describing, we had some 
machines in service, and through care- 
lessness, the gasketing surfaces on the 
valve cages had been damaged, and 
without refinishing them, the workmen 
put the cages back into the machine 
and put the machine back into service. 
Naturally, they ultimately developed 
leakage. 

Another problem we ran into in this 

refinery was the reuse of some metal 
gaskets without annealing. A metal gas- 
ket seals with its “softness” and once 
you have pulled down on the gasket 
you have hardened it. Unless that gasket 
is annealed (if it is to be reused at all) 
it will not serve its purpose. 
H. A. SOMMERS—Pennsalt Chemi- 
cals, Philadelphia: When we. started 
up the Food Machinery plant at South 
ptr econ W. Va., some four years ago, 
we ran into a very unhappy experience 
with feather valves. The first three stages 
had feather valves and the last three 
stages had plate valves. The first stage 
gave us very little trouble, the second 
stage gave us a great deal of trouble, 
and the third stage probably 50% as 
much as the second stage. There was 
little trouble with the plate valves in the 
last three stages which handled sub- 
stantially the same gas. This was serious 
because it limited the plant to about 
two-thirds of its capacity. 

At first we thoushe that, perhaps, the 
first-stage separator was too small and 
that water was passing through to the 
second stage. A much larger separator 
was installed, but we had the same 
problem as before. It was finally decided 
to throw out the feather valves and to 
use plate valves. There has been no 
problem since. The peculiarity of the 
feather valve is that when it breaks, 
the pieces fly around through the sys- 
tem and can’t be found easily. They 
cause lost time far in excess of the time 


required to replace the valves themselves. 

I would like to ask what procedures 
are followed when a valve is changed 
on a compressor handling, say, hydrogen 
and nitrogen, or hydrogen alone? My 
experience goes back to about 1925 in 
this particular plant which I refer to, 
Olin Mathieson at Niagara Falls. Since 
no nitrogen was available, we simply 
opened the compressor, changed the 
valve, and flushed out the air with hydro- 
gen. That has been going on for some 35 
vears and nothing has ever happened. 
Still, it is fundamental that you don't 
permit air and hydrogen to be in the 
same place at the same time if it can be 
avoided. 

BUTIKOFER—Standard Oil: We 
always purge with nitrogen before going 
into any of our compressors containing 
an inflammable gas. 

JOHN CLAPPERTON — Columbia - 
Southern Chemical Corp., New Mar- 
tinsville, W. Va.: We are chlorine 
producers. Part of our hydrogen comes 
trom mercury-chlorine cells. Last year 
I brought up the problem of the poison- 
ing of our deoxo catalyst. We've since 
managed to solve this problem. But 
about six months after we stopped 
putting mercury-bearing hydrogen into 
our ammonia unit, we had a ring failure 
in the sixth stage of our synthesis gas 
compressor. At the time we experienced 
the deoxo trouble, we looked into the 
first two stages of this compressor, 
expecting evidence of mercury there and 
found none. We also looked at the inter- 
cooler (or after-cooler of the first stage) 
which has cupro-nickel tubes, and found 
no evidence of mercury at that point. 
So, we were somewhat surprised that this 
great length of time after we had used 
mercury in our system, to find disinte- 
gration (due to mercury) of bronze 
rings in our sixth stage. 

SOMMERS — Pennsalt Chemicals: 
There are probably more than half a 
dozen plants in the country using hydro- 
gen from mercury cells, and there are 
a whole series of problems associated 
with using this hydrogen, particularly 
organic chloride and mercury vapor. The 
plant I now refer to is the one mentioned 
before—in Niagara Falls. It obtained its 
hydrogen from Castner mercury cells and 
there was no doubt that there was mer- 
cury in the gas. Three new primary 
compressors were installed but somebody 
forgot that there was mercury in the 
hydrogen. The second- and third-stage 
after-coolers had brass tubes and they 
lasted about 10 days. They were quickly 
changed to steel tubes. 

A real problem that exists in all 
ammonia plants, is the problem of pack- 
ings at high pressures. Pennsalt has a 
plant running at pressures of up to 12,000 
pounds and we do not know the full 
answer to the high pressure packing 
problem. It may or may not be asso- 
ciated with mercury in the gas, but I 
think it is. We use a conventional pack- 
ing with bronze rings; so-called bearium- 
bronze rings and the service is erratic. 
Sometimes they last a couple of months 
and other times they will last ten months 
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to a year. I have observed the same 
thing at several other ammonia plants 
and {d be interested to know if anyone 
has really solved the packing problem 
at pressures in excess of 5000 Ib./sq. in. 
MAUNE—Armour: Our synthesis pres- 
sures are 9000 lb. and we have had 
little, or no trouble with our high-stage 
packing on the compressor, or on the 
circulator. The circulators have original 
packing cases and rings (for 4 years). 
they don't leak or get hot, so we leave 
them alone. 

The syn-gas compressor has about 
three years’ service, but we anticipate 
no difficulty there. We do have a very 
clean gas—nothing in it but hydrogen 
and nitrogen. Perhaps that’s significant. 
SIMMS—Phillips Chemical: In one 
of our plants where we have gas-engine 
driven compressors, we instituted a pro- 
gram last year of inspecting by Magna- 
tuxing power rods. In one stage (our 
low pressure compressor) we have 200 
power rods and tound it necessary to 
discard 40 of these; some of them were 
on the verge of failure. 


HENDERSON—Dow Chemical: I have 
here a Teflon ring which has been in 
service for 3600 hours with no lubrica- 
tion. We use this in our circulator, oper- 
ating at 170 rpm, at about atmospheric 
temperature, so we don't have the high 
temperature problem. We also have some 
France Flur-o-Fran rings in service, and 
we are installing a France Teflon packing, 
backed with bronze rings. I have a 
France Flur-o-Fran history on packing 
and piston rings, where they've been 
operated in oxygen, air, and syn-gas, with 
up to 2 years or 11,000 hrs. service. 


MAUNE—Armour: One other impor- 
tant point in safety should include the 
training of operating and maintenance 
people. We had one occasion where one 
operator mistook a pressure discharge 
line for a steam line. This didn’t cause 
any serious trouble, but it points out 
the need for better training. Such an 
error could cause serious trouble. 

R. F. GOETTLING—Hooker Chemi- 
cals, Tacoma, Wash.: About 5 years 
ago, we found leaks in two of the 12 
banks of coils in our primary condenser. 
One coil had been serviced six months; 
the other for 12 months before. All coils 
had been hydrostatically tested to 7800 
Ib. six months previously. All failures 
occurred in the bends subject to the 
highest operating temperatures and most 
severe corrosion. Each failure consisted 
of splits several inches in length. The 
pipe continued to hold system pressure 
without rupturing, while the plant was 
prepared for repairs. The faulty coils 
were blanked off, and plant operated 
with the remaining coils. 

In the process of blanking off the coil, 
we were surprised to find that three 
of the flange bolts were broken com- 
pletely in two. These had been in the 
primary manifold flanges. A thorough 
examination of the samples of the pipe 
by the laboratory of the tubing su ies 
concluded that the failure was due to 
stress corrosion. To remedy this situation, 


we sandblasted and painted the pipe, 
the bends, flanges, and manifolds ot the 
primary condenser with epoxy type 
paint. We flooded the coils with sprays 
until no dry spots occurred on the bends. 
A polyphosphate type of corrosion 
inhibitor is used in the water which 
circulates through a cooling tower, Coils 
installed in the future, of course, will 
be stress-relieved. The remaining coils 
have now been in service for five years 
without developing leaks. During this 
time, they have been hydrostatically 
tested once at 5200 Ib. Since the con- 
densers appeared to be a weak point in 
the synthesis system, we are concerned 
with knowing the life that can be 
expected from them and the methods 
of testing that might detect weakness 
before failures. 


MASON—Dow: This stress corrosion 
is a problem that is peculiar to some 
specific materials. We pra some trouble 
several years ago with a test piece of 
stainless steel pipe in a film type inter- 
cooler. There was a fine network of 
cracks in the short piece of pipe. Of 
course it was replaced immediately with 
steel pipe. At Dow we now use copper 
clad steel pipe for intercoolers and have 
practically eliminated any difficulties with 
corrosion from the outside. Of course 
there is no trouble with corrosion from 
the inside. We have some pipe in those 
lilm type coolers that has been in opera- 
tion since 1937 and looks as good as the 
day we put it in. 

MAUNE—Armour: That's a point that’s 
of great interest to many of us. Just 
what sort of normal life can you expect 
from primary condensers? Ours have been 
in service for approximately five years 
now, and the only place we're getting 
leakage is at flanges. The various sec- 
tions of these coolers are flanged into 
an inlet and discharge manifold, and 
we're thinking of cutting out all those 
flanges and welding. 


SOMMERS — Pennsalt Chemicals: 
External corrosion can be generalized by 
saying that it exists wherever you have 
a cooler that comes in contact with 
water, and, particularly, if it’s the type 
of cooler where you have a “wind and 
water” line. The kind of corrosion that 
you get in a coil where you can see it, 
of course, is not so bad. You take care 
of it when required, but when the cor- 
rosion is internal it is apt to be concen- 
trated in places where you have a 
condensed liquid. The liquids that are 
condensed out naturally rest in the 
bottom of the vessel, or the pipe, and 
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in the course of time, cause corrosion. 

In almost aut ammoma plans, parucu- 
larty piants chat are running beyond their 
normal design capacity, the most haz- 
ardous place is probably in the discharge 
ot the converter. There have been at 
least three examples ot this in my experi- 
ence at different locations, where catalyst 
dust blown from the converter (where 
you have the highest possible tempera- 
ture and the highest velocity ) has 
eroded a bend in the pipe to the point 
where it was a hazard, This would 
be a good place to look in almost any 
plant. This piping usually needs to be 
replaced after some 5 to 10 years of 
operation, 


ODOM—Chemetron: We use salt-water 
cascade ammonia condensers. Our con- 
densers were specially built and were 
unique in design at that time (1956). 
They are Admuralty-covered steel tubes 
of all-welded construction. At the time 
we put them in there were no available 
performance data. But, we've never had 
a moment's trouble with them, and a 
recent Audigauge survey disclosed no 
dimunition of wall thickness. 


WALTON — Atlantic Refining: An 
extremely important safety problem, with 
which the industry, to my knowledge, has 
not come to grips, is the question of 
hydrostatic testing of high pressure ves- 
sels. There's a wide difference of opinion 
and practice on this. Those of us with 
a background in the oil industry have 
a long tradition of hydrostatic-testing 
our pressure vessels at some regular 
intervals, so we feel quite strongly 
about it. 

Now, hydrostatic-testing of a con- 
verter, for instance, is quite a problem, 
because it involves shut- 
down time. And, yet it’s also a vessel 
which is probably one that you'd be 
most concerned about if it should fail. 
In our case, we said originally that we 
would hydrostatic-test our converter 
after five years service, When we 
changed catalysts at something less than 
five years, we talked our inspection 
people into examining the vessel 
internally and not hydrostatic-testing, 
But, they told me, “Next time you have 
that thing down, we're going to hydro- 
static-test it, or else!” 

As I say, there is a wide difference 
of opinion, This is a safety device, which 
has been considered very important for 
a number of years, and yet we don't 
really seem to have a meeting of the 
minds on it in the ammonia industry. 


SOMMERS—Pennsalt Chemicals: |! 
think the basic reason for testing some- 
thing is to find out whether it will stand 
the test—-whether things have happened 
in the intervening years to make its 
continued operation questionable. In the 
early days of the ammonia industry, 
everyone was much concerned about 
whether or not he had a good pressure 
vessel because, in those days you didn’t 
always get them. And then, too, you 
didn't know the effects of hydrogen on 
the embrittlement of steel and of the 
possible nitriding effect. By now a con- 
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siderable backlog of information has 
been built up which affects the decision 
to test or not to test. 

The first converters that I ever had 
anything to do with were eventually 
sold to the Great Western Electro Chemi- 
cal Company out at Pittsburg, California, 
and I learned several years ago what 


eventually happened to them. After 
being in continuous service for at least 
15 years, they were cut open and found 
to be as good as the day they were 
made, I think if you can apply that 
experience to other converters, there’s not 


much point in testing them. 
The other components of an ammonia 


Ammonia storage 


Water is anathema in high pressure 
ammonia storage tanks, because of 
ammonia’s high rate of water take up. 


SIMMS—Phillips Chemical: In the 
early days of the ammonia business the 
specifications for storage tanks were 
essentially copied from the LPG busi- 
ness. The specifications were dictated by 
vapor pressure considerations. Phillips 
presently designs and builds high pres- 
sure ammonia storage tanks according 
to the 1956 ASME code, 250 pound 
W.P. ASME SA-212-70,000 psi steel 
test’ per code requirement. 

In recent years some stress corrosion 
cracking has been reported by AAI in 
A-A storage tanks, particularly field tanks. 
One step in overcoming this difficulity 
was the recommendation by AAI that 
vessels of 36” diameter and larger be 
stress relieved or furnished with hot 
formed heads. Phillips has adopted this 
recommendation as specification for 
our storage tanks, 

As production facilities have been 
expanded the supply and demand situa- 
tion required the storage of larger quan- 
tities of A-A in the off-season. Storage 
of A-A in the typical high pressure tanks 
is usually not economical. Most all pro- 
ducers have resorted to 1,000-ton to 
2,000-ton spheres operating at 30-75 
Ib./sq. in. ga. 

We have considered the possibility of 
storing A-A at atmospheric pressure. 
This practice appears to be coming into 
wider use in LPG business. It has been 
reported that one of the most progressive 


ammonia producers is storing A-A in this 
manner. | am sure we would all be 
interested in hearing about any actual 
experience in this type of storage. 

The desirability of storing still greater 
quantities of A-A in the off-season has 
resulted in the use of large atmospheric 
pressure cone roof tanks to store the 
ammonia in the form of aqua. Many of 
you have recently installed such storage. 
Phillips has several installations, 
largest being a 323,000-barrel tank in 
the Texas Panhandle. I am not aware of 
any serious problems with this type of 
storage although some of us have man- 
aged to collapse a ring or bulge the root 
on these tanks. 

The best type of coating depends upon 
the type of storage and geographical 
location. For high pressure storage in 
areas where weather conditions adversely 
affect paints, we prefer the following: 
sandblast to bare metal, apply one coat 
of Dimetcote, followed by one or two 
coats of white vinyl paint. 

For less severe conditions, we use an 
epoxy system prime coat of about 5 to 10 
mils dry thickness, followed by one coat 
of either white or aluminum gray paint, 
cross sprayed. The spheres are usually 
insulated. We presently use foam glass 
coated with asphalt weather seal and 
painted with one coat of asphalt base 
aluminum paint. 

For large aqua tanks, where sweating 
is a problem, we prefer to coat the sides 
of the tank about %-in. thick with 
asphalt mastic, such as No-Korode, fol- 
lowed by one coat of tank white on 
both top and sides. Where sweating is 
no problem the Dimetcote and white 
vinyl or epoxy system may be used. The 
latter two are more expensive, but also 
more attractive than the asphalt mastic. 
L. A. SWIFT—Consolidated Mining 
Co., Calgary, Alberta: We have four 


atmospheric pressure anhy drous ammonia 
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plant, the collectors and oil filters and 
whatnot, are probably even less likely to 
deteriorate with age. But there is, of 
course, always the annoying feeling that 
mavbe you didn’t have a good vessel 
in the first place, and that over the 
years an incipient crack might become 
a dangerous one. 


storage tanks. They're 35 feet in diameter, 
27 feet high, and 500-ton nominal 
capacity each. We have had very little 
trouble with them, although, occasionally 
when we take one off line, we have 
cracked the bottom when putting it back 
in service. a_ tricky business, 
because when you put the ammonia 
in it drops its temperature to about 

35°C. When a bottom cracks, we dry 
out the tank, weld a patch over the 
crack, and start all over again, doing 
it a little more slowly. 

The insulation was originally 8 in. thick 
in 3 layers of cork, with vapor-barriers 
between each layer. Those vapor-barriers 
are probably the most important of all, 
because they keep moisture from infiltrat- 
ing the surface of the tank. We did 
have a certain amount of leakage of 
moisture down from the top that eventu- 
ally bulged the insulation off, and we 
had to replace it on a couple of tanks 
When we replace it, we put on 5 in. of 
fiberglass in 3 layers. We put vapor- 
barriers in between each laver and it's 
been a very satisfactory job. 
WALTON — Atlanta’ Refining: Ar 
these carbon steel tanks? 
SWIFT—Consolidated Mining: Yes. 
thev're just carbon steel tanks, «uarter- 
inch steel plate. 

R. E. REED—Girdler Construction 
Div., Louisville: In view of the remarks 
about the tanks, I think a little historical 
information might be appropriate at this 
time. I believe that the installation that 
you just heard of at Consolidated Min- 
ing and Smelting was the pioneer installa- 
tion of that type. There were two at- 
mospheric storage tanks installed in the 
Havag Plant at Ems, Switzerland some- 
what later which also operated very 
successfully. Those two installations were 
the only ones that were in existence 
that we could obtain information about 
at the time the Southern Nitrogen Plant 
was being built—being designed in 1955. 
On the basis of the successful experience 
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that those people had, we decided to 
take advantage of the savings avail- 
able in utilizing a large-size atmospheric 
pressure storage tank tor ammonia at the 
Southern Nitrogen Plant. The particularly 
attractive economic advantage was that 
there is a use for the ammonia vapor that 
is given off from storage and also given 
off as the ammonia is reduced in tem- 
perature, going into storage. 

The tank is 7500 tons, nominal capa- 
city, 110 ft. in diam., 40 ft. high, and 
it’s a regular API flat-bottomed, cone- 
topped tank. The roof is designed for 
six inches of water pressure. The opera- 
ting pressure on the tank is approximately 
3 in. It has proven to be a simple mat- 
ter to control the tank and maintain the 
pressure at 3 in. The system is air- 
tight and there is no possibility of in- 
filtration. The tank was filled with inert 
gas before the ammonia was initially put 
in. A special manifolding system was 
put in to avoid the differential quick- 
cooling of the base of the tank during 
the initial start up. The tank has never 
been heated up since it was started 
about three years ago. 

The tank is insulated externally with 
4-in. Styrofoam insulation with an alumi- 
um vapor barrier. The base of the tank 
is set upon a pad of insulating concrete, 
beneath which is an electrical heating 
coil, used to maintain the temperature 
beneath the tank above the freezing 
point. One of the principal differences 
between this storage tank and the ones 


at Consolidated that rest upon a gravel 
fill, is the permanent frost beneath the 
Consolidated tanks. 

Others have used the ground heating 

technique since, in the large-scale storage 
of liquid air and liquid methane at at- 
mospheric pressure. In both cases, heat- 
ing of one type or another below the 
tanks has been used to avoid the pos- 
sibility of heaving of the soil. In storing 
liquid methane or air they have actually 
had one tank within another to get an 
absolute vapor barrier. At Southern Nitro- 
gen we relied upon aluminum foil coat- 
ing to provide a vapor barrier inside 
the corrugated aluminum covering which 
is on the tank. 
WALTON—Atlantic Refining: Sphere 
storage usually is built with little cor- 
rosion allowance. You have insulation 
over the steel and a sealing and paint 
system over the insulation. If the sealer 
on the outside of the insulation fails 
and water infiltration results, you can 
have corrosion. This could lead to a 
dangerous situation. This has concerned 
us greatly. We have not been able to 
keep a paint system satisfactorily on the 
outside of the sphere for more than 6 
months at a time. 

Another reason why it is a_ safety 
problem is because the paints which 
are usually considered satisfactory are 
ones which should be sprayed; and 
where the sphe res are close to the air 
intake of your air plant, this becomes a 
problem. 

We carefully tested many paints and 
discovered that the white coat cracks 
and checks very badly, exposing the 
seal-coat underneath. Our investigations 
indicated that the only way to keep a 
satisfactory white coat on the surface 
was to reinforce it with glass cloth. 
This is an expensive proposition, but, 
if necessary, one that must be done. 
We found that we must use a glass cloth 
reinforcement and a vinyl-type paint 


COCHRANE—Sun Oil: We feel that 


LOW TEMPERATURE 


G. R. Walton Henderson 


the tank we have is definitely the safest 
kind of storage you can get. We have 
what we cali bullets; horizontal tanks 
about 90-ft. long and about 15-ft. in 
diam. The bullets are covered with 
coarse gravel or stones which keeps the 
temperature controlled, even in the sum- 
mertime, somewhere below 70 degrees. 
Operating anywhere from 100 to 135 Ib. 
pressure, these tanks have never given us 
any trouble. We feel that these may be 
slightly more expensive than spheres, but 
definitely much safer. 
ODOM—Chemetron: A first magnitude 
safety problem came up with us when 
the internal level gauge became dislocat- 
ed from its fastening at the bottom of 
one of the spheres. We have two 2090- 
ton spheres and the refastening of that 
level gauge posed quite a problem. 
Fortunately, someone recognized the im- 
plications of putting water in the sphere, 
in time, so that we didn't make this 
mistake. In ammonia tanks one of the 
principal dangers one must guard against 
is the terrific solubility of ammonia vapor 
in water and the hazard of producing a 
vacuum in these tanks if water is added 
when the tank is still full of ammonia 
vapor. 

L. B. HENDERSON—Dow: On our 
sphere, we insulated with Stvrofoam 
banded on with galvanized iron bands, 
covered with galvanized chicken wire, 
over which we put Insul-mastic, and then 
white paint, After about 4 years, we had 
cracking, big bubbles of water blisters 


Cone roofed tanks, as well as spheres are used for ammonia storage. Photo courtesy Chicago Bridge and Iron Co. 
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Field tests indicate that the only way to keep a satisfactory white coat on a tank surface is to reinforce it with glass cloth. 
Photo courtesy National Petro-Chemicals Corporation. 


on the tank, and. eventually, a big sec- 
tion peeled off and fell to the ground. 
At that time we found that the banding 
and the chicken wire had rusted out and 
it had to be rebanded. So, what we did, 
was to reband with stainless steel band- 
ing, and a water-base asphalt, in which 
we embedded Fiberglas cloth, and then 
covered that with No-Korode Permaseal. 
Now, we are going to put on alumin- 
um paint over that, when the No-Korode 


becomes entirely sealed over, and, per- 
haps next year, we can tell you whether 
that system will do the job. 

R. W. SANDERS—Texaco: On Mr. 
Walton's points about safety, think 
we've missed one, that is, inspection of 
spheres—hydrostatic testing or pneu- 
matic testing. And, as neophytes in this, 
we were just wondering what was con- 
sidered good practice as to test inter- 
vals. Our tentative thoughts were hy- 


Materials of construction 


Compatibility studies of materials in 


contact are a must. 


G. E. KING—Seohio Chemical 
Lima, Ohio: We had a fire that could 
have been prevented by a quick physical 
inspection, particularly if someone had 
hung a red tag on a particular valve in 
which the packing needed replacement. 
It was on a starting heater (an ex- 
ternally gas-fired vessel in the synthesis 
area) where the packing started to leak. 
This should never have happened in 
the first place, but it did start to leak. 
It ignited, and then ignited the leak on 
the bottom of one of the synthesis con- 
verters. The heat was so intense that 
the packing follower holding-bolts actu- 
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ally melted, and extended so that the 
packing eventually blew out. 

The second fire we had was due to a 
failure of a check valve in a pump dis- 
charge. We were having diffculty in 
circulating MEA into the CO, adsorber 
and not getting the proper flow. Two 
pumps in the service were running in 
parallel and the check valve in one of 
the pumps had lost its flapper in the 
discharge system. This blocked the flow 
of liquid. The pump was shut down 
without knowledge that the flapper was 
loose in that particular check valve. The 
hydrogen or synthesis gas backed down 


drostatic at something like 4 to 5 years. 
Any comments we could get we would 
certainly appreciate. 

L. B. HENDERSON—Dow: We follow 
LC.C. regulations of retests for anhy- 
drous ammonia tank cars. This at one 
and a half times its working pressure 
after seven years, when it was out of 
service for repair. We plan to continue 
at 10-year intervals, unless repair pro- 
grams make the period shorter. 


through the pump discharge line into the 
pump and out through the seals and we 
had a fire. 

A physical check is quickly and easily 
done and prevents subsequent failure 
We have used radiological inspection 
and have gone to the extent of actually 
photographing the CO, scrubber. This 
is the portion of the MEA system where 
we had a question in our minds as to 
whether the trays from the bottom por- 
tion of the tower would require clean-up. 
Corrosion was severe at that point. We 
took a radiograph through a tray and got 
all the details—the nuts and bolts all 
stood out—you could tell what the liquid 
level was on the tray. Radiological in- 
spection is of considerable value not 
only for determining whether or not 
a tray is there, but also because you 
can find out what is going on in the 
tower. I have the print of the hairpin 
bend on the aftercooler in the third 
stage of our synthesis gas compressors— 
our high pressure stage at 5000 Ib. The 
X-ray shows a measurable loss. This 
metal loss is a result of the waterside 
corrosion. 

The corrosion loss on the water side 
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of the tube can be measured due 
to the precise location of the film in 
relation to the radium source used in 


the radiological equipment. One cobalt 


and one radium source make measure- 
ments to determine 
preparation for equipment replacement. 
This jarred us because we found out 
that we had used up the corrosion allow- 


Even on a 


corrosion loss in 


ance on this partic ular tube. 
physical inspection, we would not have 
known that we had actually Jost that 
amount of metal from this particular 
tube. 


White 


King 
changers handling the ethylene in the 
nitrogen wash box have copper coils. The 
ethylene which we purchase for our 
cascade refrigeration system contains any- 
where from 50 to about 15 ppm of 
acetylene, We think it is possible for the 
acetylene to react with the copper to 
form copper acetylide which can either 
explode by decomposition of the mole- 
cule in the absence of air, forming cop- 
per and carbon, or oxidize in the pres- 
ence of air. We have tried to discuss 
this with other people whom we thought 
were experts in the field to determine 
whether or not we really have a problem. 
Since we have found no one to commit 
himself, we have continued to carry out 
special precautions to wash this equip- 
ment prior to doing any work on it. We 
wash it with a detergent in water solu- 
tion and then dry it out before we do 
any mechanical work to that part of the 
plant. I wonder if any of you can help 
clarify this situation? 

BOLLEN—Dow Canada: Referring to 
our nitrogen scrub plant explosion about 
a year and nine months ago: In open- 


MARTIN—Spencer Chemical: Here is 

a picture of a failure of a 6 in. carbon 

steel elbow which is located in a line 

between the MEA reboiler and the hot 
aa condensate drum The line carries crude 
hydrogen which has a high percentage 
of CO.:. A lot of been con- 
densed out of the excess steam from the 
shift converter. The elbow seemed to 
have been eroded from the inside until 
a hole appeared. In this situation, the 
gas contained water loaded with CO. 
We replaced these elbows with stainless 
steel and installed a backup jacket. This 
jacket is a second elbow section on the 
exterior portion with a small nipple in 
it. In the event that the elbow lets go, 
this jacket will contain most of the gas 
but some hydrogen will come out. A nip- 
ple in the jacket serves as an indicator. 
BUTIKOFER—Standard Oil: There is 
a problem in our nitrogen wash box re- 
lated to materials of construction that has 
bothered us for quite a while. The ex- 


water has 
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Thermal stress, corrosion resistance, and strength are the prime design factors. 
Photo courtesy Girdler Construction Division. 
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ing some of the exchangers that weren't 
too badly damaged by the explosion, but 
were damaged enough by the fire to 
warrant their inspection, we found that 
the tubes in one of the exchangers were 
perforated in regular intervals through- 
out their length. In reviewing this with 
the cold box supplier they were of 
the opinion that this was caused by the 
deposit of copper acetylide which had 
exploded because of the heat. They did 
not believe this was a possible cause 
of the explosion, but rather an effect. 


D. A. WHITE—Smith-Douglass Co., 
Inc., Houston: It definitely will blow 
up. You are right in washing out the 
equipment. I have terrific ex- 
plosion with copper acetylide; espe« ially 
as the NO deposits build up too. That 
makes a very bad combination. 


seen a 


YOUNG—NAS: I hear more and more 
and more about the use of stainless 
steels, particularly in oxygen-hydrogen 
lines. I wonder if the metallurgist is 
still here who could comment on hydro- 
gen embrittlement of stainless steels? 


REED—Girdler: The only comment | 
could make is that, as I recall, the 
austenitic stainless steels are not normal- 
ly subject to hydrogen embrittlement. I 
believe that it is confined to ferritic and, 
perhaps, martensitic structures, 


BUTIKOFER—Standard Oil: We had 
a nitrate explosion which occurred while 
we were pumping down one of our 
large nitrate storage tanks, which con- 
tained about 90% ammonium nitrate in 
water solution, We used an overhung 
impeller pump driven by a 10 hp. 
motor. The tank was down to about three 
feet when the pump lost suction. About 
the same time, the impeller began to 
rub on the casing, generating heat. This 
was enough to explode the nitrate. It 
blew the end off the pump and shoved 
the shaft back into the motor. Both pump 
and motor were a complete loss. 

It is difficult to develop a safety tech- 
nique for anticipating such breakdowns 
because nitrate is a difficult material to 
instrument. However, we have estab- 
lished the practice of pumping out 
nitrate tanks with a reciprocating pump 
where there is a chance of losing suc- 
tion 


MASON—Dow: There is always some 
possibility of inspiring air into com- 
bustible gas mixtures if the compressor 
intake pressure drops below atmospheric. 
Such inspiration of air can be prevented 
by the proper selection and maintenance 
ot packings, however, an even more ef- 
fective method of protection is presently 
being practiced. A Mercoid, or other 
type of pressure switch, is placed on the 
inlet line to a compressor and set to 
operate at a low, but positive, pressure 
This switch is connected electrically into 
the motor circuit to shut the compressor 
down immediately when the pressure 
reaches dangerously near atmospheric 
pressure. 
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Unattended 
oxygen plants 


Key to safe operation—continuous moni- 
toring of automatic air separation process 
designed on a fail-to-safe basis. 


THE UNATTENDED PLANT IS DEFINED 
as one which operates automatically 
and entirely without operating labor. 
The building is normally locked to 
exclude all personnel and the plant is 
checked weekly or daily depending 
on the size, The plants have a safety 
monitoring system which advises a 
supervisor through a commercial mon- 
itoring system if trouble does occur. 
If the malfunction is serious, a par- 
ticular piece of equipment or the 
entire plant will be shut down auto- 
matically. Five sizes of unattended 
plants ranging in capacity from 7 mil- 
lion cu. ft./month to 100 million cu. 
ft. month have been designed and 
built. Over thirty of these plants are 
currently being operated by Linde. 
The plants are usually located on the 
customer s property. 

The purpose of this article is to 
present pertinent design features and 
construction and maintenance prac- 
tices which have contributed to safe 
unattended oxygen plant operation 
Recognizing the potential hazards as- 
sociated with gaseous oxygen plants, 
great emphasis was placed on safety 
in engineering of these plants. Exten- 
sive development work, including two 
years of pilot plant operation, preced- 
ed the installation of the first produc- 
tion unit. 

A supervisor is assigned full time to 
the larger plants and is normally pres- 
ent at the plant 8 hr. a day, 5 days a 
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week. Plants under 40 million cu. ft. 
month capacity operate completely 
unattended with weekly service checks 
which require one man about 6 hr. 


Process operation 

A low pressure air separation cy cle 
is used in all plants. Refrigeration is 
supplied by an expansion turbine in 
the larger size plants and by the ad- 
dition of liquid oxygen to the column 
in the aa plants. The cycle used 
in plants of 40 million cu. ft. capacity 
and larger is shown in Figure 1. Air 
is compressed to approximately 75 Ib./ 
sq. in. gauge pressure and is cooled to 
liquefaction temperature in one of 
the regenerators. Dry gaseous oxygen 
product at atmospheric pressure is 
withdrawn through regenerator imbed- 
ded coils, Waste nitrogen is warmed 
to ambient temperature in the al- 
ternate regenerator. The main cold 
end air stream and the smaller side 
bleed air stream from the regenerators 
are passed through silica gel adsor- 
bers to remove acetylene, heavy or 
dangerous hydrocarbons, and CO,,. 
After the gel cleanup, a portion of the 
cold end air stream is combined with 
the warmer side bleed air stream to 
make up the expansion turbine flow. 
This air is expanded through the 
turbine and enters the low pressure 
column. The turbine is a radial in- 
ward flow machine loaded with an air 
blower and operates at 35,000 to 


View of a typical unattended oxy- 
gen plant with capacity of 48 
million cu. ft./month. 


40,000 rev./min. The remaining cold 
end air is passed to the high pressure 
column. The rectification equipment 
consists of the standard high and low 
pressure column and main condenser. 
An auxiliary condenser is not used. 
A liquid phase adsorber is used at 
the main condenser to remove the 
trace quantities of acetylene, heavy 
hydrocarbons, and CO, which may 
have passed through the gas phase 
gel adsorbers. Liquid oxygen which 
percolates up through the main con- 
denser during the boiling process is 
passed through the adsorber and re- 
turned to the main condenser liquid 
sump. The liquid recycles continuously 
through the gel bed. This adsorber is 
designed to operate for at least one 
year without reactivation and has 
ample safety factor for handling un- 
expected concentrations of contamin- 
ants. 

Centrifugal air compressors are used 
in the larger size plants with capacity 
control maintained by suction throttling. 
Two-stage reciprocating air compres- 
sors are used on the smaller size 
plants. Capacity of these machines is 
controlled by clearance pockets and 
suction valve unloaders. Oxygen gas 
is compressed to 150 sq. in gauge 
in a two-stage reciprocating com- 
pressor and is delivered to the cus- 
tomer’s pipe-line. During periods of 
low demand, an additional single stage 
booster compressor is used to further 
compress a portion of the oxygen for 
storage. All compressors are electri- 
cally driven. 

Storage facilities for gaseous and 
liquid oxygen are usually provided 
for use during peak demand and to 
insure a continuous supply during 
plant shutdown. 

The introductory photograph shows 
an over-all view of a 48 million cu. 
ft./month installation including the 
cold box, gas receivers, insulation 
storage silo, and compressor build- 
ing. The cold box consists of three 
interconnected casings. One casing 
contains the columns, main condenser, 
and adsorbers, the other two casings 
contain the regenerators. 

A thorough preventive mainten- 
ance program is maintained on all 
compression equipment to insure safe 
and efficient operation. Cooling water 
jackets are flushed periodically to re- 
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INSTRUMENTATION 


move silt or other obstructions. The 
valves, connecting rods, and piston 
rings, etc. are checked 
to detect any faulty conditions. The 
petroleum base lubricating oil used 
in the reciprocating air compressors 
must meet rigid specifications. The 
primary requirements are low carbon- 
aceous deposits, low hydrocarbon con- 
tamination of the air stream and good 
lubricating qualities. Special precau- 
tions are taken during the erection 
and operation of the oxygen com- 
pressors to insure safe operation. The 
compressors are normally cleaned at 
the factory; however, if they are per- 
mitted to set idle during extended 
construction periods, the machines are 
dismantled to remove any rust and 
other foreign materials. The oxygen 
compressors are initially run with 
air to check for possible hot spots or 
other malfunctions. The temperature 
and pressure monitors used to safe- 
guard the compressors are discussed 
below. 


Plant instrumentation 

Sufficient instrumentation pro- 
vided to operate and control the pro- 
cess, and protect equipment in case 
of malfunction. All of the process 
controls are basically pneumatic. The 
monitoring equipment is essentially 
electrical. The prime consideration in 
instrument selection was _ reliability. 
The simplest instrument which would 
perform the desired function reliably 
was chosen. 

Process controls are provided to 
perform the functions normally carried 
out by the operators. Typical controls 
on the cold box components are liquid 
levels, regenerator side bleed air flow, 
expansion turbine flow, turbine tem- 
perature, product purity, and re- 
generator reversal. In the larger plants 
it is necessary to automatically switch 
and reactivate the side bleed gel ad- 
sorbers. Instrumentation is also pro- 
vided to control the capacity of the 
air compressor, liquid oxygen storage 
utilization, gaseous oxygen storage 
and the oxygen compression system. 
The instruments are conventional 
pneumatic recorder-controllers, 

The cleanliness and reliability of 
instrument air supply is important. In 
these plants the air for operation of 
instruments and valves is taken from 
the process stream at a point where 
it is oil-free, and has a dew point of 
~—150°F. With this ideal supply, prob- 
lems arising from instrument air sup- 
ply are negligible. 
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Figure 1. Simple process diagram of an air separation unit for processing 80 


million cu. ft./month of oxygen. 


Monitoring system 

Process monitors, the key to an 
unattended plant, are provided for 
items which would normally be ob- 
served by the operator. The moni- 
toring system is separate and indepen- 
dent from the process control system. 
In applying monitors to critical vari- 
ables which are controlled, it was 
assumed that a controller with alarm 
contacts cannot monitor its own con- 
trol and a separate instrument for 
this purpose was provided, A typical 
example of this is the liquid level 
monitor on the oxygen side of the 
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Figure 2. Typical safety monitor circuit 
used for safe operation of unattended 
oxygen plant. 
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main condenser. Primary sensing ele- 
ments for pressure switches are bel 
lows or diaphragms. Elements for tem- 
perature switches used for ambient or 
higher temperatures are normally 
based on the expansion of a liquid in 
a closed system. Resistance thermo- 
meters are used in the low tempera- 
ture process. 

The primary variables that are 
monitored in the cold box portion of 
the cycle are high and low liquid 
level in the main condenser, product 
purity, regenerator or reversing heat 
exchanger reversal, and bursting disk 
temperatures. Several monitors are re- 
quired on the side bleed adsorber re- 
activation system. Items monitored on 
the expansion turbine include oil pres- 
sure and temperature, bearing tem- 
perature, high and low speed, 
and high and low discharge tem- 
perature, Items that are normally 
monitored on the compression equip- 
ment are common cooling water 
pressure, oil pressure, interstage 
and discharge temperatures, high and 
low discharge pressure and bearing 
temperatures on compressors, motors 
and gear boxes. The standard over- 
load protection is provided on all 
electric motors. On the larger plants 
monitors are provided for as many 
as 8O items. 

A simple monitor circuit is shown 
in Figure 2. Each of the monitor 
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switches has a normally open and 
normally closed contact. When a 
switch actuates, these contacts simul- 
taneously reverse. The normally closed 
contacts are defined as those which 
are closed during normal, safe plant 
operation and are all wired in a series- 
type circuit to the coil of the monitor 
relay to provide an energized circuit 
of the “fail-to-safe” design. 

The normally open contacts on 
each of the monitor switches are 
wired to a separate indicating cir- 
cuit breaker. In case of a malfunction, 
the series circuit opens causing the 
monitor relay to drop out. At the 
same time the normally open contact 
on the monitor switch closes, causing 
the indicating breaker to actuate. 
Power is disrupted by the time delay 
relay after a few seconds delay to 
prevent other breakers from actuating 
due to secondary abnormal condition 
caused by the shutdown. When the 
monitor relay drops out it opens the 
compressor motor start-stop circuit to 
affect the compressor shutdown. Ad- 
ditional contacts on the monitor relay 
open the circuit to the commercial 
monitoring service causing a signal 
to be transmitted and lights a pilot 
light to indicate which equipment has 
been shut down. 

All indicating circuit breakers in 
the monitor circuit are mounted in 
a panel to provide visual indica- 
tions of actuation. This panel con- 
tains 76 breakers or annunciators and 
is used on an 80 million cu.ft. per 
month plant. To explain the operation 
of the panel, suppose the plant had 
been shut down due to high discharge 
temperature on an oxygen compressor. 
Upon arrival at the plant, the super- 
visor would find indicator No. 856 
actuated and the base load oxygen 
compressor circuit pilot light glowing 
bright. The difficulty is therefore 
clearly indicated. Upon restarting the 
plant, it is necessary to by-pass certain 
of the monitors until the plant is 
running normally, The by-pass pilot 
light glows brightly when a by-pass 
is actuated and if the supervisor does 
not acknowledge an audible alarm 
every twenty minutes by pressing the 
by-pass reset, the by-pass will be 
automatically nullified. This prevents 
the plant from being improperly moni- 
tored if the supervisor should become 
careless. 


Chemical analysis 


Instrumentation is not provided for 
continuous analysis of the main con- 
denser liquid for dangerous contami- 
nants. An Ilosvay acetylene test and 
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total hydrocarbon analysis is run by 
the plant supervisor on a weekly 
basis. Visual inspection of a liquid 
sample is made daily when the super- 
visor is present. As stated earlier, the 
gel adsorber at the main condenser 
is designed with ample safety factor 
based on the removal of CO, and 
dangerous contaminants. The small 
trace quantities of acetylene, heavy 
hydrocarbons and CO, which may 
pass through the regenerator and the 
gas phase gel adsorbers are easily ad- 
sorbed in the main condenser gel 
adsorber. 

A positive acetylene test has never 
been indicated in the 80 operating 
years of experience on the unattended 
plants. The total hydrocarbon con- 
centration of the condenser liquid 
will fluctuate only slightly depending 
on the quantity of methane and ethane 
entering the plant. Since acetylene, 
heavier hydrocarbons and CO, will 
preferentially displace the light, highly 
soluble hydrocarbons in the adsorbers, 
the total hydrocarbon concentration 
is entirely the lighter fractions, namely 
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methane and ethane. Laboratory ana- 
lyses of main condenser liquid sam- 
ples have shown that methane and 
ethane are the only hydrocarbons 
present in the liquid. The adsorbers 
therefore provide a basic inherent 
safety feature because of their selec- 
tive adsorption of acetylene and the 
heavy or less soluble hydrocarbons. 
The concentration of methane and 
ethane would have to exceed 4% be- 
fore reaching their lower limit of 
flammability and cause a_ potential 
hazard. 

The CO, concentration in the main 
condenser liquid will normally be 
appreciably less than 1 ppm. Since 
acetylene and the heavy hydrocarbons 
will preferentially displace CO, in the 
adsorbers, the CO, would exceed its 
solubility limit in the liquid and form 
a cloudy solution before reaching a 
dangerous concentration of heavy or 
less soluble hydrocarbons in the con- 


denser liquid, However, this condi- 
tion has never occurred in any of the 
plants. 

All plants are thawed on a yearly 
schedule. 

In conclusion, the important fea- 
tures that contribute to safe unat- 
tended plant operation are: 

1. Use of a simple low pres- 
sure process cycle. 

2. Maximum use of silica gel 
to remove dangerous contami- 
nants such as acetylene from the 
process streams and not just con- 
trol them to a supposedly safe 
level. 

3. A complete thaw of the plant 
annually. 

4. The design of all process 
equipment monitor devices on a 
fail-to-safe basis. 

5. Thorough cleaning of all 
equipment to remove any foreign 
materials and the selection of safe 
materials. 

6. A thorough preventative 
maintenance program to keep all 
mechanical equipment, process 
equipment, and instrumentation 
in top operating condition. 


Discussion 
COCHRANE—Sun Oil: Does part of 


your safety procedure include blowing 
down any liquid from your reboiler, 
either continuously or intermittently? 
ANDERSEN—Linde: We do not rely 
at all on drainage. In fact we have 
never drained this type of plant. We rely 
entirely upon the silica gel to remove 
the contaminants. The silica gel adsor- 
ber in the main condenser is actually 
required to remove only a very small 
quantity of the impurities. Most of them 
are removed in the gas phase adsorbers. 
WALTON—Atlantic: Is there any dupli- 
cation of your instrumentation for emerg- 
ency shut down? The reason I ask this is 
that there are occasions where we have 
instrument failures which are completely 
unpredictable. How can you be confident 
that when vou have a failure (a mechani- 
cal failure, a bearing failure, or some- 
thing like that) your instrument is going 
to truly detect it; that it won't, at that 
unfortunate time. give a false signal, or 
no signal at all? The second part of the 
question is do you have temperature- 
monitoring on compressor packing? 
ANDERSEN—Linde: In answer to the 
first question, in all cases we apply the 
monitors on a fail-to-safe basis so that 
if the monitor, or instrument itself, should 
fail, it will cause a shut down. The 
greatest portion of the shut downs are 
actually caused by the malfunction of a 
monitor rather than malfunction of the 
equipment. This results in greater safety, 
although certainly, a few more shut 
downs. In regard to the second question, 
we do not monitor the packing tempera- 
ture on any of the compressors. ca 
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AIR SAFETY 


R. F. 
Dow Chemical of Canada, Ltd. 


Hydrocarbon contamination 
of an air separation plant 


Here’s a practical example of a safe shutdown, decontamina- 
tion, and derime of an oxygen unit in an ammonia plant. 


A HYDROCARBON CONTAMINATION 1n- 
cident, which occurred in the air sepa- 
ration plant at Dow Chemical of Can- 
ada Ltd. in Sarnia, Ont., is the subject 
of this case study. On January 14th, 
1959 an underground propane storage 
well located 600 ft. south of the 
ammonia plant overflowed allowing 
a mixture of propane and propylene 
with small quantities of other hydro- 
carbons to vent to atmosphere. 

The pilot light arrangement on the 
vent pipe which was supposed to 
ignite the mixture under such emer- 
gency conditions failed to operate and 
the hydrocarbon vapors from the re- 
sulting spill were directed towards the 
air intake of the air separation plant 
by a south wind. This air pollution 
necessitated the shutdown 7 the air 
separation plant for nearly 5% days in 
order to safely purge the oxygen and 
hydrocarbons from the cold box and 
to carry out a normal derime and 
start-up. 

The first indication the ammonia 
plant operators had of the spill was 
the strong odor of hydrocarbons in the 
atmosphere. Adjacent hydrocarbon 
plants and plant security guards were 
immediately requested to try to deter- 
mine the source of the hydrocarbon 
spill. As the odor of hydrocarbons be- 
came stronger the Johnson Williams 
gas detectors located on the ceiling 
above the compressors in the ammonia 
plant triggered. These detectors are 
calibrated to sound an alarm when the 
combustible gas concentration 
rounding the detector exceeds 20% of 
the lower explosive limit. Gas tests 
with an M.S.A. gas tester in the area 
immediately to the south of the am- 


monia plant also gave results of 20 
to 30% of the lower explosive limit. 

Ammonia plant supervision were 
advised of the situation and instruc- 
tions were given to purge the liquid 
oxygen from the air separation 
immediately and to prepare for a 
plant shutdown. The plant was com- 
pletely shut down within 35 min. 
from the time the odor of hydrocar- 
bons was first noticed by the opera- 
tors. However, purge of the liquid 
oxygen from the cold box took several 
hours as the liquid drained from the 
trays of the columns. In the mean- 
time, plant security guards had lo- 
cated the source of the spill and ap- 
propriate steps were taken to stop it. 

Most of the hydrocarbons that had 
concentrated in the liquid pools in the 
air separation plant were probably re- 
moved when the liquid was drained 
from the cold box. However, it was 
felt that there was still sufficient 
liquid oxygen and possibly liquid or 
solid hydrocarbons still on the trays 
of the columns or trapped in low 
points in the cold box to represent an 
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explosion hazard of considerable mag- 
nitude. Several precautionary meas- 
ures were taken to minimize the 
possibility of an explosion and to pro- 
tect personnel. Such measures in- 
cluded: 

(a) No work or footwear which 

would produce static spark- 
ing was allowed in the area. 
Care was taken in the opera- 
tion of ferrous purge valves 
which might have induced 
internal sparks. 
A minimum of personnel 
was allowed in the area 
of the cold box following the 
shutdown and _ throughout 
the entire purging operation 
that followed. 

The importance of these precau- 
tions was emphasized by an occurr- 
ence during the analysis of a sample 
of liquid oxygen that had been with- 
drawn from the vaporizer of the air 
separation plant shortly after the shut- 
down. An attempt was being made to 
determine the hydrocarbon content of 
the sample. During the analytical pro- 
cedure a small explosion occurred in 
the glass absorption train of the ap- 
paratus as the that had 
been in the oxygen were being de- 
sorbed from silica gel prior to passing 
through the combustion furnace which 
converts the hydrocarbons to carbon 
dioxide. 

The concentration of hydrocarbons 
in the air used to desorb them from 
the silica gel apparently exceeded the 
lower explosive limit and when the 
mixture reached the furnace it flashed 
back to the absorption train and ex- 
ploded. To achieve this concentration 
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in the desorbing air the concentration 
of hydrocarbons in the original liquid 
oxygen sample must have been ex- 
tremely high. 


Proposed safety plans 


The problems and hazards of re- 
moving the oxygen and hydrocarbons 
from the air separation plant were 
thoroughly discussed before any cor- 
rective measures other than draining 
the liquid oxygen from the cold box 
were taken, Initially, consideration 
was given to the purge procedure sug- 
gested by other air plants that had 
undergone hydrocarbon contamination 
to some degree. Most of these proce- 
dures suggested that the equipment 
located ahead of the air separation 
plant, ie. the caustic scrubber, air 
chiller, air drier, and knock-out pots, 
be purged free of hydrocarbons with 
air from the air compressor, 

When all hydrocarbons had been 
removed from the system the air could 
be admitted to the air separation plant 
via the normal air inlet and used to 
systematically flush the exchangers, 
columns, and filters of the air separa- 
tion plant until there were no traces 
of hydrocarbons in the effluent. air. 
The cold box could then be started 
up and when oxygen and oxygen-rich 
liquids were obtained in the columns, 
this too would be purged until analy- 
ses indicated that there were no hy- 
drocarbons present in the liquids. The 
air separation plant could then be 
brought back into production, How- 
ever, recognizing the fact that an ex- 
plosion hazard still existed, at least 
during the initia! stages of purging 
the air separation plant with air in 
this manner, further information and 
recommendations as to the handling 
of the problem were sought from the 
Dow Chemical Co., Midland and L’Air 
Liquide Society in Montreal. 

After several consultations with 
representatives of both companies a 
procedure was developed for the safe 
purge and derime of the air separa- 
tion plant. This procedure had three 
main phases: 

(a) To dilute the oxygen concen- 
tration in the air separation 
plant to a low order with 
nitrogen while maintaining 
temperatures low enough to 
keep the vapor pressure of 
the hydrocarbons present in 
the cold box as low as pos- 
sible, ic. to keep the concen- 
tration of hydrocarbons below 
the lower explosive limit. 
To slowly raise the tempera- 
tures in the air separation 
plant with warm nitrogen to 
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gradually vaporize the re- 
maining oxygen and solid or 
liquid hydrocarbons in the 
columns and purge them 
from the cold box. 


(c) To carry out a complete and 
thorough derime of the air 


separation plant. 


Safe decontamination 

Under the initial phases of the pro- 
cedure the oxygen and hydrocarbons 
were to be purged with N, introduced 
through the nitrogen pass of the air 
separation plant. It was reasoned that 
since all of the hydrocarbons that had 
entered the cold box should have been 
trapped out in the air feed side of the 
exchangers or in the columns or hy- 
drocarbon filter, it would be extremely 
unlikely that there would be any hvy- 
drocarbons present in the nitrogen 
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pass out of the cold box. By introduc- 
ing N, back through the nitrogen pass 
it would be cooled down to tempera- 
tures close to those existing in the 
columns before it came in contact 
with any hydrocarbons, thereby reduc- 
ing the risk of thermal shocks which 
might conceivably cause an explosion. 

During this phase of the purge pro- 
cedure the velocity of the effluents 
from the various purges were to be 
kept very low and the temperatures 
in the air separation plant were to be 
raised very slowly so that the concen- 
tration of hydrocarbons in the effluent 
purge gases could be kept below the 
lower explosive limit at all times. The 
temperatures in the air separation 
plant were to be gradually raised in 
this manner until they were all above 

100°F at which time it was consi- 
dered that a complete and thorough 
derime could be started. 


Approximately 150,000 std. cu. ft. 
of N, was used to purge the air 
separation plant. To conserve N, as 
much as possible the once-through 
method of purging was discontinued 
as soon as the first phase of the purge 
procedure had been completed, ie. to 
dilute the oxygen concentration to a 
low order, At this point the concen- 
tration of oxygen in the air separation 
plant had been reduced to less than 
2%. 

For the second phase of the purge 
procedure, namely to raise the tem- 
peratures with warm nitrogen, the N. 
was passed through a steam heated ex- 
changer and then introduced to the 
cold box via the normal air inlet 
where it passed through the shell side 
of the exchangers to the columns of 
the cold box. The effluent N, was 
taken from the tube side of the ex- 
changers and recycled through the 
steam heater and back into the air 
inlet. Sufficient purges were main- 
tained to ensure that the warm 
nitrogen reached all sections of the 
cold box. Continuous make-up _nitro- 
gen was added to the recycled nitro- 
gen to make up for losses. 

Analyses carried out on the effluent 
purge gas indicated that the oxygen 
content was reduced to the order of 
2% over a period of 24 hours. The 
hydrocarbon content during this phase 
of the purge procedure was kept to 
less than 0.1%. Temperatures in the 
cold box were gradually raised to 

100°F. Analyses carried out on 
samples drawn from medium pressure 
column and vaporizer and from the 
hydrocarbon filter showed no increase 
in hydrocarbon concentration as the 
temperatures were raised. 

From vapor pressure curves it was 
established that at a temperature of 

100°F the vapor pressure of liquid 
propane, if present in the air separa- 
tion plant, would have been 2.94 |b. 
sq. in. which would have been suf- 
ficient to show a detectable concen- 
tration of hydrocarbons in the effluent 
purge gas, (approximately 15% from 
the vaporizer). Since the analytical 
results showed no trace of hydrocar- 
bons it was contended that all hydro- 
carbons had been purged from the air 
separation plant, At this point the 
derime of the air separation plant 
using recycled nitrogen was discon- 
tinued and a normal air derime was 
started. 

Following the completion of the 
derime the air separation plant was 
started up and brought on stream 
with no further trouble. # 


This report on Air & Ammonia Plant 
Safety will be concluded in June CEP. 
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PROCESS CONTROL 


J. M. Mapican 
B. F.. Goodrich Chemical Co. 


Computer 
controlled 
processing 


CPI breakthrough! Here are the first 
complete details on Goodrich Chemi- 
cal’s putting a computer to work run- 
ning a vinyl chloride plant, as revealed 


to A.L.Ch.E.’s Chicago Section. 


Cone rER CONTROL of a chemical 
process became a reality in Calvert 
City, Kv., this vear when B. F. Good- 
rich Chemical Co. turned over the 
reins of a vinyl chloride plant to a 
Thompson-Ramo-Wooldridge RW300 
computer, 

The digital system is actually de- 
signed for control of both the process- 
ing of the vinyl chloride and acrylo- 
nitrile, two of the company’s important 
basic chemicals. Initial delivery was 
made in December and the computer 
took over control of the process unit 
on January 13, 1960. While details 
are given here, naturally, it is a bit 
early to have all the answers on 
evaluation 

Possibly a brief description of what 
is meant by a “digital, internally pro- 
grammed, general purpose type com- 
puter” is in order. The digital part 
implies working with all information 
in the form of digital numbers, as 
opposed to working directly with the 
analog signals normally encountered 
in instruments. All plant analog sig- 
nals must be converted into digital 
numbers. These digits are stored in 
some type of memory device, usually 


either a magnetic drum or magnetic 
cores. The RW300 has a magnetic 
drum memory rotating at 3600 rpm 
The drum is divided into an address- 
ing system, so that the computer can 
locate any individual piece of data. 
The RW300 has “tracks” which en- 
circle the drum and are analogous to 
a street, and “sectors” in each track, 
which are equivalent to a number ad- 
dress on a street. Each sector contains 
one computer word consisting of 17 
binary bits of magnitude, plus a sign 
bit. The maximum number that 17 
bits can represent is 131,072. 
“Internally programmed” means 
that the same memory device can re- 
tain numbers which the computer 
interprets automatically as “instruc- 
tions or commands.” There are both 
arithmetic commands (add, subtract, 
multiply, ete.) and logic commands 
(transfer on 0 or negative, etc.). The 
arithmetic commands do the computa- 
tion in the sequence in which they 
have been programmed. The logic 
commands permit the computer to 
make decisions as to which path of 
computation to follow. A program 
consists of a series of these commands, 
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Vinyl chloride monomer from the 
cracking of ethylene dichloride is 
produced in this plant under closed. 
loop computer control. 


each worked one at a time. It must 
be perfect in the sense that all options 
must be anticipated, and every com- 
mand must be in the exact sequence 
required to accomplish a given calcu- 
lation. 

A “general purpose” computer us- 
ually implies that the programs can 
be easily changed. The RW300 is 
general purpose in this sense, but it 
is also special purpose in that the 
design of its input-output equipment 
the command structure, and accuracy 
are especially suitable for process con 
trol 

Figure | is a diagrammatic sketch 
of the BFG RW300 control system 
All parts are complete and operable 
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except the connections to the acryloni- 
trile process. These will be completed 
as soon as we finish our evaluation of 
the transducers used to convert instru- 
ment pressures to and from the elec- 
trical signals of the computer. 


Analog input-output system 

Figure 2 illustrates the system used 
to receive readings from the plant 
instruments. A total of 128 have been 
prov ided for, although this could be 
increased. Sixty-four of these are “low- 
level” signals, typically thermocouples 
These are referenced at one of three 
temperatures in a special reference 
junction oven. Two of these inputs are 
fed an independent 10-mvy electrical 
signal to check the amplifiers used to 
boost these signals. 

The other 64 signals are “high- 
level,” or 0-10 v. signals. These elec- 
trical signals are mainly transduced 
pressures from pneumatic flow, tem- 
perature, or pressure transmitters. 
Other signals will be brought in, 
including an on-line chemical analy- 
zer. The analog input system is com- 
pletely automatic. The 128 signals are 
read, one at a time, in eight seconds 
The low-level signals are amplified, 
and all signals are converted to digital 
form and stored in the computer's 
magnetic drum memory in Track 08. 
This is all done independently of the 
operation of the computer's programs. 
When the computer needs the value 
of a given process instrument, a pro- 
gram reads this instrument from the 
appropriate address in Track 08. Thus, 
no computer time or space is needed 
to bring the readings into the com- 
puter's memory. 

Figure 3 shows the output system 
that we are using. In this case the 
program stores the desired digital 
number in the designated sector or 
address of Track 07. The computer 
hardware continuously picks up the 
number, converts it to analog form, 
and maintains this output voltage 
through its own feedback system. The 
pressures developed in the electrical- 
to-pressure transducers are sent to the 
cascade position of a pneumatic con- 
troller where it fixes the set-point of 
that particular instrument. 

We had many chances to test this 
system thoroughly during the ringing 
out of all the input-output equipment. 
We have always found this system 
to be sound and within our tolerance 
of 0.1% accuracy. 

Computer operation 

Actually, much of the analog input- 

output system is an integral part of 


the computer. But for discussion, we 
can refer to computer operation in the 
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Figure 1. Computer control system as applied to B. F. Goodrich's 
Calvert City vinyl chloride and acrylonitrile processing plant. 


context of an internally-stored 
gram which executes one operation 
at a time in traditional digital com- 
puter fashion. Figure 1 shows the 
relationship of the various digital in- 
put-output devices used by the opera- 
tors, engineers, and the computer for 
communication. The two loggers are 
limited to typing numbers (or symbols) 
in the upper case position of these 
keys. The Flexowriter is fully alpha- 
numeric, and, under program control, 
it can type appropriate messages. 
The RW300 memory consists of 64 
tracks of 128 words or 8192 locations. 
Any location can hold data or a com- 
mand. One track contains a perman- 
ent program used exclusively for load- 
ing prepunched paper tapes. Another 
track is used for fast-access storage 
to speed up certain types of compu- 
tations. Track 08 in this computer 
receives the digitized analog input 
signals. Of the remaining 61 tracks, 
only 8 tracks can be written in the 
normal course of computation, and 
two of these are guarded so that they 
cannot be written in accidentally. All 
of this is done to insure maximum pro- 


tection for our programs, the output 
signals, and the process flow accumu- 
lations. 

The heart of the programming sys- 
tem is a master program called the 
“executive routine.” It is essentially 
a timing diagram for all of the duty 
eveles that the RW300 performs. 

Let us assume that the computer is 
in normal operation and _ follow 
through the logic of the executive 
routine. The first step is to run a 
check or test problem. This exercises 
the computer circuits to their fullest 
and includes sending out and receiv- 
ing a test signal that checks the 
complete analog-to-digital and digital- 
to-analog system. If it fails this check, 
the program puts the computer in a 
STOP mode and indicates a computer 
failure. 

If it passes this test, the program 
then reads a digital clock. Once it 
knows the time, it starts down its list 
of duties, arranged in their order of 
priority, to see if it has a duty to per- 
form. The present timing and priority 
diagram is shown in Table 1. 

The acrylonitrile control equations 


Table 1. Timing and priority diagram. 


Every 5 minutes 
(starts on the hour) 


Every 20 minutes 

(starts at 10 past the hour) 
Every hour 

(on the hour) 

Every 8 hours 

(initial time 00:05) 
Every 24 hours 


Scan vinyl chloride process 
Scan acrylonitrile process 


“20-minute” control equations 

Log vinyl chloride process 

Log acrylonitrile process 

Vinyl chloride optimization calculation 


Vinyl chloride daily log 
Acrylonitrile daily log 
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are also expected to occur every 20 
minutes. 

What does each of the programs 
above actually do? The scanning pro- 
gram reads each instrument from 
Track OS and tests for a “hard-over” 
failure. We consider 2-10 v., which is 
equivalent to 3 to 15 Ib. sq.in., as 
normal for high-level signals and | 
to 10 my for thermocouples. If it fails 
this test, the time and the instrument's 
identification name are typed in red 
on the Flexowriter. If the instrument 
is within range, the raw voltage is 
converted and stored in this instru- 
ment’s normal units, °F, Ib./hr., cu. 
ft. hr., or Ib./sq.in. Several of the 
variables are further tested over a 
narrow range. These “alarm scans” 
are similarly announced on the Flexo- 
writer with the addition of the nu- 
merical value of the variable. Once 
either type of announcement has been 
made, it is not repeated until the 
instrument comes back in range and 
then similar messages are typed in 
black. 

The twenty-minute control and the 
optimization programs calculate the 
new control set-points, test them to 
see if they are logical, and store them 
in Track 07. The hourly logs give a 
complete type-out of all variables, 
including calculated terms such as the 


reactor conversion and stream con- 


62 thermocouples 
PT/PT-RH from 


centrations. All flows are hourly aver- 
ages of the 5-minute scans, and the 
pressures and temperatures are instan- 
taneous. 

The daily logs give a rather com- 
plete engineering analysis of the day's 
operation. These include  totalized 
flows, efficiencies, and the new cor- 
relation constants that the adaptive 
parts of the math model have calcu- 
lated. Both the hourly and daily logs 
use the appropriate logger, and the 
acry lonitrile announcements are made 
on the logger located in that process 
area, 

Assuming 
operators or 
will continue to perform its duty cycles 
as needed, with the in-between time 
spent in checking itself and testing to 
see if it has a duty to perform. 


no intervention from the 
engineers, the computer 


Special requests 

The operator's console and 
Flexowriter shown in Figure | 
the operators’ and engineers’ way of 
putting in “special requests” for jobs. 
None of these interfere with the duty 
cycles, except, possibly, to delay them 
slightly. At any time we can request 
a “demand log,” which is a type-out 
of the instantaneous instrument read- 
ings, based on the last scan. A “sum- 
mary scan” is a complete listing of the 
instruments that are out or alarmed. 
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A “card read” request will read a 
prepunched card through the Flexo- 
writer for making certain predeter- 
mined changes, such as alarm scanning 
limits, desired production goals, ete. 
These special requests are usually 
made by the vinyl chloride process 
operator 

At the present time, the engineers 
can also perform certain operations 
while the computer is doing its nor 
mal jobs. For example, we can inspect 
any location in the memory by the 
use of the toggles on the operator's 
console. We can also make the cal- 
culations on anv one ot four standard 
mass spectrometer analyses tor an off- 
line mass spectrometer at our Calvert 
City plant. This program obtains the 
solution of either 16, 24, or one of 
two 29 sets of simultaneous equations. 
The input is a punched paper tape 
in TWX code, prepared with a digitiz- 
ing device associated with the mass 
spectrometer, The answers are typed 
on the Flexowriter in mole-% of each 
component, plus the average molecular 
weight. The 29 component analyses 
take 3% minutes and fit fairly well 
between the 5-minute scans. 

A complete input TWX tape (usual- 
ly 10-15 analy ses on the same tape ) 
is put into the tape reader and the 
appropriate buttons on the console 
pushed. As the computer finds time, it 
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Figure 2. Analog input system used to re- 
ceive readings from plant instruments. 
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automatically reads and translates the 
makes the calculations, and 
types the answers, It does not require 
any operator attention after the initial 
loading although it can be stopped 
at any time All duty cycles, of course, 
have priority, and between each mass 


code, 


spectrometer calculation the computer 
checks through the executive routine 
for jobs to be done. 

We do not necessarily plan to keep 
these computations on this computer. 
Prior to delivery of the RW300, these 
TWX tapes were sent to our Avon 
Lake, Ohio, Development Center for 
computation, But the capability to 
make all standard analvsis calculations 
will be kept updated, because of the 
high value of — fast during 
periods of quality control difficulties 


results 


Control equations 


The justification of 
depends on the design and 
operation of these After 
less than six weeks of actual operation, 


the svstem, of 
course 
programs 
we are not im a position to answer 
all the questions that may arise and, 
in any case, every application is uni- 
que. Presently, we have capability for 
24 controlled outputs. Eight are as- 
signed to vinvl chloride and sixteen 
to acr\ lonitrile 

Vinyl Chloride: For process proprie- 
tary reasons, we are not a position 
to reveal evervthing the control equa- 
tions are assigned to do, but the fol- 
lowing illustrates the basic method of 
operation. The vinyl chloride process 
involves a thermal! pvrolvsis of ethy- 


lene dichloride. Vinvl chloride and 
Track O7 
magnetic drum 


memory 


digital 
to 
analog 
converter 
vi 
chloride 
trans- 
ducer 
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J. M. Madigan has 


been with B. F. 
Goodrich Chemical 
for nearly seven 


years. Until recent- 
ly, when his title 
was changed to de- 
velopment scientist, 
he was development 
engineer at the 
Avon Lake, Ohio, 
development center. For the past three 
years, Madigan’'s work has been primar- 
ily in computer applications. He at- 
tended Bucknell University, where he 
received an MS in chemical engineer- 
ing. Madigan was an instructor in the 
Chemical Engineering Department at 
Fenn College for several years. 


hydrogen chloride are produced, 
The eight-hour optimization —pro- 
gram is the basic starting point for our 
control equations Its objective is to 
calculate optimum conditions, includ- 
ing feed rate and conversion, for the 
pyrolysis reactor. In the present pro- 
gram this is done with the restraint 
of meeting, and not exceeding, a given 
monthly goal. This goal mav_ be 
changed many times during the 
month, and the process, itself, intro- 
duces variations due to lost produc- 
tion. These changes and variations 
are taken care of automatically. At 
any time the computer can be given 
a new goal, although this does not 
necessarily mean that the process can 
make it. This program utilizes kinetic 
coefficients for its predictions which 
are subject to change due to uncon- 
trollable feed stock purity variations. 
These kinetic coefficients also deter- 
mine the size of certain corrections 
that are made to the reactor’s instru- 


E/P rack 


Figure 3. Analog output system converts digital information to analog form for voltage control of process. 
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ments. They are automatically up- 
dated, based on the last hour of oper« 
tion. In a sense then, the equations 
are “adaptive.” The kinetic equation 
is actually expressed in the form of a 
multiple correlation: 


Cc b, + b, f, (T) +b. fe (F) 


b, (P) bf, (N) 
Conversion 
T Temperature 
P Pressure 
Fr Flow Rate 


b,, b,, bp + multiple cor- 
relation coefficients 


Only b, is presently updated on-line. 

The other constants will be reevalu- 
ated periodically by off-line computa- 
tion. This is necessary because in a 
typical eight-hour period, conversion 
varies so little under computer control 
that the simultaneous equations can- 
not be solved accurately. 

The twenty-minute control equa- 
tions work to maintain the optimum 
reactor conditions calculated by the 
eight-hour optimization. The compu- 
ter also calculates the actual conver- 
sion from a group of plant physical 
readings. We are also considering a 
process stream analyzer for this ser- 
vice. The equations work to adjust 
the reactor feed rate and heat input 
to maintain a constant conversion at 
the optimum value. The ambient con- 
ditions and feed impurities are the 
major uncontrolled variables which 
work to change the conversion. 

In addition, the twenty-minute con- 
trol program controls the operation of 
parts of the distillation train. On one 
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Figure 4. Control room showing control panel, computer (extreme right) and 


operator’s console (foreground). 


column this is done through a rather 
complicated temperature-profile con- 
trol approach. Essentially, the compu- 
ter calculates the feed composition 
from the conversion and flow measure- 
ments. From an analysis of various 
plate temperatures, it determines 
which way to adjust the temperature 
control setting at the control point, 
which is also on a column plate. The 
result is the maintenance of specifica- 
tion product with minimum losses. 
Acrylonitrile: The acrylonitrile proc- 
ess has a different basic problem. It 
consists of a series of catalytic reac- 
tors, each with its own characteristics. 
The process conditions are adjusted 
to suit the needs of each individual 
reactor. Several physical measure- 
ments are required, as well as a single 
chemical analyzer, which time- 
shared by all of the reactors. 

For both processes, we do not feel 
that our analysis of what can and 
should be done for control is com- 
plete. The basic flexibility of the digi- 
tal computer permits the application 
of completely different approaches, if 
necessary. The plant technical staff 
is constantly working to improve the 
svstem’s utilization bevond our initial 
goals. The hourly and daily logs will 
be invaluable in this work. 


Fail-safe controls 

Our brief experience to date indi- 
cates that the process equipment and 
instruments are bigger problems than 
the computer system itself. The fol- 
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lowing is an outline of what we do 
about both of these problems. 

1. First we test the computer 
The computer check program works 
almost continuously and includes a 
check of the analog-to-digital-to- 
analog equipment. 

2. We test the instrument read- 
ings for “hard-over” failure—the 
critical ones for suspicious data. We 
also average all flows and certain 
readings which are important to 
the control equations. 

3. After we make our control cal- 
culations, we test the corrections to 
see if they are reasonable. At the 
present time, we prefer to inch in 
on optimum conditions. The com- 
puter has full freedom to calculate 
ideal corrections, but we actually 
use fractions of the corrections, sub- 
ject to maximum limitations. In 
fact, there are myriad rules and 
regulations which govern the incre- 
mental changes to the instruments. 

4. Beyond the computer and the 
transducers we have another pro- 
tective system. Figure 3 illustrates 
the system of high-low pneumatic 
relays which are preset for the 
range of allowable instrument set- 
points. This is mainly to protect 
against output transducer failure, 
which is equivalent to a control 


instrument failure. 

If we have difficulty or doubt about 
the data or the computer, we simply 
do not change the numbers in Track 
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07; thus, the outputs are frozen at 
their last set-points. 

One last word on this subject con- 
cerns another possibility; what if the 
computer gets ot! Basically, the com 
puter itself cannot forget what it is 
supposed to be doing. But unfortun- 
ately, the programs were written by 
engineers, and there is always the 
possibility that one program will con- 
tain a loop or trial-and-error calcula- 
tion which the computer cannot com- 
plete. We have prepared for this with 
a “watch dog timer” which the com- 
puter, under program control, must 
reset every six minutes, or the timer 
will run down and automatically put 
the computer back into the executive 
routine. Its services have already been 
used. 


Summing It Up 


In summary, we have installed a 
$225,000 system which is designed to 
perform scanning, logging, engineer- 
ing analysis, and control of two chem- 
ical processes at our Calvert City 
plant. The products produced in these 
processes are basic chemicals for two 
of the B. F. Goodrich Chemical Com- 
pany 's most important groups of prod 
ucts. Vinvl chloride is used to make 
Geon polyvinyl chloride resins, and 
acrylonitrile is used in our Hycat 
special purpose rubbers. This svstem 
1S presently operating im the process 
control loop of the vinyl chloride 
plant at about 80% of the functions 
we have designed for it The computer 
and its programs have performed be- 
yond expectations. The equipment 
appears to be at least an order of 
magnitude more reliable than process 
instruments and much more reliable 
than the non-transistorized computers 
that | have had experience with 

The basic versatility of the digital 
computer, in terms of flexible and in- 
ventive programming, makes it ideal 
for application of preplanned intelli- 
gence to the control of processes. 
Adaptive control, testing of input data 
and calculated results, easy modifica- 
tion of the math model, generation of 
accurate performance data, and the 
capability for handling multiple units 
or processes are characteristic of what 
can be done with a digital computer. 
This versatility may be essential for 
computer control, because of the sea 
of ignorance which surrounds the 
basic mathematics of most chemical 
processes 

The limitations that any organiza 
tion has in successful application of 
this type of equipment lies with tech- 
nical inventiveness and imaginations 
and not with basic capabilities of 
today’s hardware. “ 
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Initial stage of plant where feed is conveyed to Chilean mill. In background, retort stack is behind coked briquet elevator. 


L. D. Ferreroir ann C. M. McF 
The New Jersey Zinc Company (of Pa.) 


Chlorination of titanium ores 
in a vertical reactor 


Versatile process for production of titanium tetrachloride from 
titanium-bearing ore features agglomerated charge of unique compo- 
sition. continuous vertical chlorinator, and multi-stage condenser for 
removing solid iron and aluminum chloride impurities. 


he RECENT YEARS, titanium tetrachlor- 
ide has increased in commercial im- 
portance as an intermediate for the 
production of both titanium metal 
and titanium dioxide pigment. Since 
a large component of the cost of 
these products is represented by ti- 
tanium tetrachloride, a low cost proc- 
ess for this intermediate becomes of 
great economic importance. 

The raw materials available for TiCl, 
production are rutile, ilmenite, and 
titania slag. The two former are na- 
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tural materials and have been avail- 
able at widely fluctuating costs. Ti- 
tania slag is a manufactured. product 
containing about 72% TiO, and 10% 
iron as iron oxide. Up to this time the 
demand for Ti Cl, has been met bv the 
chlorination of rutile or other high 
grade materials obtained by the bene- 
ficiation of titanium-bearing ores. 
However, rutile is believed to be a 
somewhat limited resource and avail- 
ability in important tonnages depends 
on concomitant production of asso- 


ciated ilmenite. It appears, therefore, 
that a mature industry based on TiC, 
would be encouraged by a_ process 
capable of handling a cheaper raw 
material with avoidance of previous 
difficulties. 

The earliest production method in- 
volved passage of chlorine gas through 
a static bed of ore and coke with 
periodic addition of charge as the de- 
pletion point was reached and periodic 
removal of residual material. The 
method was not considered useful for 
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processing low grade titanium-bearin 
raw materials. A continuous fluid bec 
process capable of achieving high re- 
covery was developed, however, the 
method is limited in applicability as 
far as ores are concerned. It requires 
narrow range sizing of both ore and 
coke and does not entirely obviate 
problems presented by carry over of 
dust and solid chlorides which cannot 
be effectively separated ahead of 

TiCl, condensation. 

Titania slag appeared to offer the 
prospect of cheaper TiCl,. The Re- 
search Department of New Jersey 
Zine Co. accordingly considered vari- 
ous possible processes and developed 
one based on titania slag. Its feasibility 
and favorable cost were established 
by operation of a large scale pilot 
plant. 

Process description 
The following objectives were be- 

lieved requisite for commercial suc- 

cess: 

1. A continuous process capable 
of sustained operation with 
high percentage chlorination 
of titania. 


Chilean 


mill 
0. @% a 4 


2. A process which would tole- 
rate the formation of the resi- 
dual molten chlorides of Ca 
and Mg without interference 
with the chlorination reaction 
or continuity of operation. 
This problem is peculiar to 
titania slag which contains a 
small percentage of magnesia 
and a still smaller, but im- 
portant, percentage of lime. 

3. An efficient means of han- 
dling the evolved gaseous 
chlorides through the solid 
and liquid condensation 
stages and with a high re- 
covery of solids-free TiCl,. 

These objectives were reached by 
means of the process (1) described be- 
low and shown in Figure 1. 

A vertical column reactor was 
judged to be the most satisfactory 
choice as a means of achieving con- 
tinuous operation. Its simplicity lies 
in downward movement of agglome- 
rated charge by gravity at a rate con- 
trolled by mechanically managed dis- 
charge of residue. 

A mixture of properly sized titania 
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slag, coals, and binder is first condi- 
tioned for development of mix plastic- 
ity and then agglomerated by passage 
through Belgian rolls for briquet for- 
mation. The briquets are coked to 
develop a hard, tough structure and 
to eliminate volatile matter. The hot, 
coked briquets are then charged to 
the vertical reactor and subjected to 
the action of a countercourrent stream 
of chlorine gas. The resulting gases 
exit near the top of the reactor into 
a solid chlorides condenser, which is 
operated above the dew point of 
TiCl,. This condenser removes a 
major proportion of the contained 
iron an aluminum chlorides. 

The cooled gas from the solid 
chlorides condenser enters a splash 
scrubber (2), which condenses a por- 
tion of the TiCl, and scrubs out the 
remaining iron and aluminum chlo- 
rides. This unit discharges a concen- 
trated slurry of these solid chlorides 
in TiCl, suitable for recovery of the 
TiC, in a sludge dryer. The scrubbed 
gas from the splash scrubber is fur- 
ther cooled to recover TiCl, without 
the difficulties arising from the pres- 
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Figure 1. Flow sheet of plant process for production of 5 tons/day of solids-free titanium tetrachloride from 


titania slag. 
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ence of iron and aluminum chlorides. 
This process was developed by opera- 
tion of a pilot plant having a design 
capacity of five tons of TiCl, per 
day 


Charge preparation 

The basic mix adopted for chlorina- 
tion was roughly 50 parts titania slag, 
25 parts bituminous coal, 25 parts 
anihracite coal, and 5 parts sulfite 
liquor binder. Fine sizing is required 
for high chlorination efficiency and 
for development of adequate strength 
of the agglomerates fed to the chlo- 
rinator, Weighed mixes were condi- 
tioned in a Chilean mill and briquet- 
ted in a Belgian roll press to form 
pillow-shaped briquets measuring 14” 

The requirement of strong briquet 
structure is met by coking of the green 
briquets. The coking treatment also 
is essential for elimination of the vola- 
tile constituents of the coals, since 
any appreciable residual content of 
hydrogen would result in a_prohibi- 
tive consumption of chlorine in the 
chlorinator 

The pilot plant coking furnace con- 
sisted of a vertical chamber having 
two opposite side walls formed by 


slotted, refractory shapes. Green bri- 
quets were periodically charged at 
the top and discharged at the bottom 
with transverse passage of hot gas. A 
preferred method of coking involves 
continuous, autogenous operation by 
forwarding briquets on a reciprocat- 
ing, step-grate hearth and supplying a 
stoichiometric quantity of air to burn 
the volatile matter evolved by the 
bituminous coal. 

Charge composition and briquet 
quality are vital factors in assuring 
good chemical reactivity and continu- 
ity of chlorinator operation. The es- 
sential constituent of the mix, other 
than titanium-bearing material, is bi- 
tuminous coal of the high thermal 
fluidity type. The strength of the 
coked structure is enhanced by fine- 
ness of both the titanium constituent 
and the bituminous coal. Roughly 
equal proportions of titania slag and 
total coal are needed despite the fact 
that this represents a large carbon 
excess over the theoretical required 
for chlorination. The high coal usage 
results from the requirement that bri- 
quet integrity be maintained through- 
out the chlorination period. This is 
assured only if there is ample residual 
coke structure after consumption of 


Bucket of hot coked briquets being charged into the top of the chlorination retort. 
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that portion required for chemical re- 
action. Maintenance of briquet integ- 
rity during chlorination results in free 
descent of the charge through the re- 
actor column, and avoids high back 
pressure and channeling of gas flow. 
Certain characteristics of briquets 
relating to internal structure are also 
important. One of these is high poros- 
ity to permit easy inward diffusion of 
Cl, and outward escape of reaction 
gases. Bituminous coal develops this 
type of structure upon coking. How- 
ever, the inward progression of reac- 
tion occurs at a decelerating rate, thus 
imposing a limit on briquet size. 
The porous briquet structure also 
solves the problem of calcium, mag- 
nesium, and other chlorides which are 
molten at chlorinator temperature and 
residual because of low vapor pres- 
sure. These chlorides tend to cause 
caking of unagglomerated charge 
with attendant bridging, accretions, 
and blockages. A briquet undergoing 
chlorination develops a sponge-like 
structure with ample absorptive ca- 
pacity for holding the molten chlo- 
rides. Their retention within the bri- 
quet effectively excludes them as a 
source of difficulty in operation. 


Chlorination 

The design objective was a chlorina- 
tor having a capacity of about 5 tons 
of TiCi, per ie It was expected 
that a column of 30 in. I.D. and 15 
ft. height would be capable of that 
output. The reactor column was a 
steel shell having a 42-in. diam. and 
lined with refractory to maintain a 
reasonable shell temperature. A water- 
cooled, rotary table discharge was 
provided at the bottom and residue 
was extracted continuously at a rate 
correlated with the charge rate. A 
screw conveyed the residue to a 
sealed canister. Cold chlorine gas was 
metered into the bottom of the col- 
umn. Coked briquets at a temperature 
of 600-700°C were charged intermit- 
tently at a 400-to-700 Ib./hr. rate 
through a top opening maintained 
under tight seal except for the brief 
charging periéds. Reaction gases left 
the chlorinator through an opening 
located a few feet below the charge 
cap. 

The chlorination of titania is ac- 
companied by chlorination of other 
charge constituents in varying degrees. 
Prior experimental work had indicated 
that at least 90% chlorination of titania 
should be realized at a hot zone tem- 
perature of 850-900°C as measured 
at the inside face of the refractory 
lining. At this operating condition, the 
temperature at the center of the 
charge is about 100° higher. Data on 
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average per cent chlorination for a 
continuous run of several weeks dura- 
tion are shown in Table 1. Chlorina- 
tions as high as 93-94% were some- 
times obtained during the pilot plant 
runs. The average figure above covers 
a period during which low chlorina- 
tion efficiency was obtained on occa- 
sion as the result of mechanical fail- 
ures and other difficulties. 

A production rate of 7 tons/day was 
achieved with 90% and higher chlo- 
rination of titania. The maximum rate 


Table 1. Pilot plant chlorination data 

of titania slag. 
CHLORINATION IN 
CONTINUOUS RUN 

TiO, 90.5 

FeO 97.5 

MgO 68 

CaO §2° 

ALO, 63 

SiO, 38.5 

87° 

* Uncertain because of low content in 

charge. 
¢ Based on small-scale tests. 


PREDICTED 
CHLORINATION 


for sustained operation was deter- 
mined not by the reactor itself, but 
by limitations in the facilities for 
handling the reaction products. No 
difficulties in controlling reactor tem- 

ratures were encountered. The 
highly exothermic reaction appeared 
to be somewhat selfgoverning, prob- 
ably because of the influence of the 
endothermic carbon-carbon dioxide 
reaction at temperatures approaching 
1000°C. 


Solid condensation 
The output of the chlorinator was 
a gaseous product having the follow- 
ing approximate composition: 
WEIGHT BoiLinc 
PERCENT POINT, °C 
TiCl, 136 
FeCl, 956 
FeCl, 319 
SiCl, 58 
AICI. 178 
Vocl, 127 
Cos 
cocl, 
HCl 
co 
co, 


Despite the boiling point relation- 
ships, condensation and separation of 
iron and aluminum chlorides prior to 
condensation of titanium  tetrachlo- 
ride could not be accomplished in a 
satisfactory manner by conventional 
means, necessitating development of a 
separation method which avoided the 
difficulties common to known prac- 
tices. 

The gases leaving the chlorinator 
at 500-600°C were passed through a 
solid chlorides condenser in which 


ORE CONVERSION 


slurry 
overflow 


Figure 2. Splash scrubber for final removal of solid impurities from TiCI, vapor. 


the maximum possible condensation 
and separation of solid chlorides was 
sought. The first section of this con- 
denser was a water-jacketed tube pro- 
vided with a continuously operated 
mechanical scraper which maintained 
clean walls and high cooling efficiency. 
The second section was a jacketed 
chamber of larger cross section to 
decrease the upward gas velocity and 
accomplish settling of the solids. This 
section required periodic scraping of 
the side walls to maintain the cooling 
or heating efficiency. The two sections 
were provided with a common hopper 
bottom for accumulation of — solid 
chlorides. 

The condensing and settling units 
were so operated that the temperature 


of the exit gas from the second section 
was in the range of 120-150°C. This 
temperature was well above the dew 
point of titanium tetrachloride, but 
low enough so that the partial pres- 
sures of the solid chlorides, other 
than AICI,, were negligible. The 
theoretical conditions for almost com- 
plete condensation of solid chlorides 
thus existed. However, the collection 
efficiency was not over 70-75%, partly 
because of incomplete settling, en- 
trained solid chlorides, and AICI, va- 
por in the exit gas. 

Early attempts were made to effect 
condensation of TiCl, vapor beyond 
the solid chlorides condenser by con- 
ventional methods, such as cooling of 
the gas with cold, recirculated TiCl,. 


Plant equipment below top floor level shows section of chlorination retort at left, 
chloride condensers in center, and top of splash scrubber in right background. 
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Serious problems were encountered in 
clarifying and cooling the relatively 
large volume of TiCl, required for 
condensation in this manner. The dif- 
ficulty was caused by the entrained 
solids clogging the various components 
of the recirculating system, including 
pipe lines, recirculator pump, heat 
exchanger, spray tower, spray nozzles, 
and control instruments. Eventually a 
splash scrubber was developed to re- 
move the remaining solids from the 
cooled gas exiting from the solid 
chlorides condenser. 

The splash serubber is water- 
jacketed steel chamber holding a 
slurry of solid chlorides in TiCl, main- 
tained at proper liquid level by a 
continuous overflow pipe. Its essential 
features are shown in Figure 2. Gas 
and entrained solids from the solid 
chlorides condenser enter into the top 
at one end. A motor-driven, inclined 
impeller produces a shower of slurry 
droplets in such profusion that the 
cross section of the chamber is ef- 
fectively curtained by the liquid spray. 
The gas outlet from the scrubber 
chamber is through the roof remote 
from the inlet so that the flow of gas 
must traverse the interposing curtain 
of slurry. The solids are effectively 
scrubbed from the gas and_ incor- 
porated into the liquid bath with 
accompanying partial condensation of 

In operation, the bath temperature 
was maintained at the desired level by 
regulation of the water-cooled jacket 
temperature. The temperature was so 
regulated that TiCl, was condensed 
only to the extent required to produce 
a free-flowing slurry not exceeding 
about 30% solids content. The perma- 
nent gases and uncondensed tetra- 
chloride vapors left the scrubber es- 
sentially unaccompanied by solids. 
The splash scrubber thus served as a 
partial condenser for about 40% of the 
TiCl, vapors and as a final scavenger 
for about 25% of the total solid chlo- 
rides to produce a continuously over- 
flowing slurry from which TiCl, was 
recovered by use of a sludge dryer. 


Liquid and gas condenser 

The scrubbed gas, containing CO, 
CO,, HCl, most of the SiCl,, and 
roughly 60% of the TiCl,, left the 
— scrubber at 65-80°C, The tetra- 
chloride content was then amenable 
to recovery by any conventional con- 
densing method by reason of the ab- 
sence of solid chlorides. The efficient 
and trouble-free performance of the 
splash scrubber suggested use of a 
similar unit for recovery of that part 
of the tetrachloride condensible at 
about 20°C. Such a unit was operated 
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with industrial water cooling to con- 
dense a clear product. 

The condenser operating at 20-25° 
failed to condense TiCl, in amount 
corresponding to 4-5% of the total pro- 
duction and condensed only a rela- 
tively small proportion of the SiCl,. 
The final condensation of tetrachlo- 
ride from the permanent gases was 
accomplished by contact with refrig- 
erated TiCl, in a packed tower. At 

20°C, the loss of TiC], in the waste 
gases amounted to only a small frac- 
tion of one per cent of the total pro- 
duction. 

The waste gases from the final con- 
denser contains CO, CO,, HCl, a 
small residue of SiC], and TiCl,, and 
traces of Cl, and COCI,. The CO 
CO, ratio is determined by the reac- 
tion temperature in the chlorinator 
and the HCI content by the H, con- 
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Fetterolf 


L. D. Fetterolf attended the University 
of Illinois, where he was graduated as 
a ceramic engineer. After a few years 
work at New Jersey Zinc on ceramic 
problems, his activities were transferred 
to metallurgical development, and 
fundamental metallurgical research 
projects. C. M. McFarland has worked 
on metallurgical development problems, 
mostly in the field of titanium chem- 
istry. As research investigator for New 
Jersey Zinc, McFarland has studied 
TiCl,, its purification by distillation, 
and the use of magnesium and sodium 
as reducing agents. 


tent of the coke charge. Ignoring 
minor constituents, this gas composi- 
tion approximated 58% CO, 19% CO,, 
and 23% HCl. 

In commercial operation, the HCl 
would undoubtedly be recovered and 
the balance of the gas used for its 
fuel value. In the pilot plant, the 
waste gas was handled through an 
eductor operated with lime slurry in 
continuous recirculation with make-up 
as required, The eductor provided the 
suction for moving gases and vapors 
throughout the entire system back to 
the chlorinator, at the top of which 
balanced pressure was maintained. 
Gas scrubbing and neutralization were 
accomplished with multiple sprays in 
a scrubbing tower in advance of the 
eductor, The sprays were operated on 
lime slurry from the slurry recirculat- 
ing system. 


Process versatility 


It is believed that under normal 
economic conditions titania slag has 
a definite advantage over ilmenite for 
the production of TiCl,, therefore this 
process was developed based on slag 
operation. However, a test run of sev- 
eral weeks duration was made by 
direct substitution of ilmenite con- 
centrate for slag in the slag mix. The 
ilmenite was essentially all in the 48 
to 150-mesh size range and was not 
ground. Titania chlorinations were as 
high as 90% in spite of the coarse 
sizing of the ore which adversely 
affected the reactivity of the briquets. 
In previous smaller scale tests, the 
chlorination obtained on milled ilmen- 
ite ore was 94%, Direct comparison 
with titania slag indicated that the 
response of ilmenite to chlorination is 
at least as favorable as that of slag. 

The condensing and collecting et- 
ficiency of the solid chlorides conden- 
ser was surprisingly high in view of 
of the high iron chloride concentra- 
tions in the chlorination gas as com- 
pared with that from slag operation. 
The condenser collect at a five-ton 
TiCl, production rate was about 80% 
of the iron chloride produced as 
against 70-75% for slag. The perform- 
ance of the splash scrubber was ex- 
cellent and solids removal was so 
complete that a clean system was 
maintained beyond the scrubber. 

The plant was not operated on a 
rutile ore charge, but rutile had been 
evaluated in earlier small scale pilot 
studies. High chlorinations were ob- 
tained and low production of solid 
chlorides contributed to the simplicity 
of the operation. 

A process has been developed for 
producing TiCl, from high-gangue 
raw materials, which avoids difficul- 
ties inherent in earlier methods. The 
main features of the process are an 
agglomerated charge of unique com- 
position, a vertical chlorinator capable 
of continuous operation, and a me- 
chanical unit which solves the prob- 
lem of separating iron and aluminum 
chlorides from gaseous TiCl,. A pilot 
plant was operated at chlorination 
rates equivalent to as high as 7 tons 
of TiCl, per day with high chlorina- 
tion of titania. The process is versatile, 
being capable of eciion ilmenite, 
titania slag, or rutile raw materials, 
although it was designed primarily 
for chlorination of titania slag. 
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PLANT TECHNIQUES 


American Cyanamid Co. 


D. J. Cesroni, R. E. Rincerman, L. R. 


Process Engineering 
a Petrochemical Plant 


These tools help a process engineer to optimize an 
integrated plant operation—intensive analysis, evo- 


lutionary operation, and time-series analysis. 


io HIGHLY INTEGRATED, CONTINUOUS 
operation of the modern petrochemi- 
cal plant means the chemical engineer 
becomes specifically a process engi- 
neer. While the variety of skills re- 
quired of the process engineer in a 
plant such as American Cyanamid 
Co.'s Fortier plant near New Orleans 
is no different than those required in 
any other type chemical plant, the 


degree to which these skills are ap- 
plied does differ. 

At the Cyanamid plant the petro- 
chemicals process engineer is con- 
cerned with the manufacture of 
monomers such as acrylonitrile and 
monomethylstyrene. In these proc- 
esses, any variation among a whole 
host of operating conditions can af- 
fect the entire plant. An engineer 


Orleans. 


Aerial view of American Cyanamid’s Fortier petrochemicals plant near New 
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working with a batch operation has 
to be cognizant only of the effect 
brought about through variation in 
a single batch, Likewise, instituting 
variations in a_ batch process can 
be done with a relatively large amount 
of freedom. In a batch operation, the 
chemical reaction can be carried to a 
prescribed end point and then stopped 
after evaluation, These aspects can- 
not be undertaken with the continued, 
integrated operation. 

Three techniques which are used 
by process engineers at Fortier will 
highlight the kind of tools deemed 
necessary for process engineering work 
done in the plant. The first example 
will show how a_ well-established 
technique, intensive analysis of ac- 
cumulated plant records, was used to 
obtain an equation which described 
plant operation. The equation was 
used to stabilize plant operation dur- 
ing the early phases. The second ex- 
ample will show how evolutionary 
operation (2), a new statistical tech- 
nique, was used to’ achieve sizable 
process yield improvements. The third 
technique will show how time-series 
analysis was used to study process 
dynamics in order to specify adequate 
control systems. 


Intensive analysis 


Before the process engineer can 
incorporate improvements into the 
full-scale process, some degree of proc- 
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ess stability must be achieved. A 
prediction equation which provided 
a relationship between operating vari- 
ables and production rate was found 
useful in achieving day-to-day oper- 
ating stability in the acrylonitrile proc- 
ess. This qquation was worked out by 
intensive study of plant operating re- 
cords and correlation techniques. The 
procedure used in developing the 
equation is described below. 

In the liquid phase catalytic re- 
action for the manufacture of acryloni- 
trile, several variables known 
to be of importance in controlling the 
production rate. This reaction is one 
where acetylene and hydrogen cyanide 
are continually passed into a solution 
of cuprous chloride producing acrylo- 
nitrile and a host of by-products. It 
was not known exactly how the effect 
of each variable was interrelated with 
the other variables. It became the 
responsibility of the process engineer 
to establish a single equation which 
would serve to predict acrylonitrile 
production rates as a function of 
several variables. 

The basic assumption, and the start- 
ing point for the development cf a 
prediction equation, was that the 
production rate was a function of the 
available active copper. 

Figure 1 shows a plot of the daily 
production rates at varying tempera- 
tures as related to moles of active 
copper. It is evident that a relation- 
ship existed, but it also was apparent 
from scattering of the data that one 
or more of the other variables also 
influenced production rate, Closer 
scrutiny of the plotted values indicated 
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Figure 1. Daily acrylonitrile production rate compared with moles of active copper. 


the presence of bands of data at 
various temperatures. 

To decrease the scattering of data, 
rate constants were determined to al- 
low for the inclusion of temperature 
effects. 

It was also known that the partial 

ressure of a C,H, above the catalyst 

had a direct influence on the produc- 
tion rate, and from laboratory studies 
it was determined that the partial 
pressure of the HCN had an indirect 
influence on the production rate. With 
scattering due to temperature adjust- 
ed, it was possible to develop a pre- 
liminary equation for predicting pro- 
duction rates which when plotted, 
revealed further scattering of data 
attributable to by-products. 
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Figure 2. Comparison of actual versus predicted acrylonitrile production rate. 
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Figure 2 shows the relationship be- 
tween actual versus predicted acrylo- 
nitrile production rates when tem- 
perature is compensated for and scat- 
tering is found to be caused by vary- 
ing concentrations of by-products. 


Prediction equation 

It was now clear that some model 
had to be written which described 
production rate as a function of by- 
product, partial pressures of HCN 
and C,H,, available Cu, and tempera- 
ture. The explicit model proposed is 
as follows: 


\ Ks 


(P, 


x [AC}10 


where: 

R, = predicted production rate 

B = % by-product 

P,, = partial pressure of HCN 

P., = partial pressure of C,H, 

AC= moles of active copper 

T = temperature, °R 
and where the constants K are esti- 
mated from the data and the sub- 
scripts “s” and “a” imply standard and 
actual conditions, respectively. A first 
approximation of the constants was 
obtained by graphical procedures. 
With new operating data, this equa- 
tion was used for the plot in Figure 3. 
The plot proved to be within + 5% 
accuracy and related the effects of 
all variables in predicting production 
rate. 

The most important requirement of 
the acrylonitrile process is a constant 
rate of production, and since all vari- 
ables could now be independently 
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Figure 3. Actual acrylonitrile production rate compared with rate obtained from 


prediction equation. 


controlled at predetermined levels, the 
prediction equation was found to be 
extremely useful in establishing stable 
operating conditions. Also, it was 
found that a change of any one of the 
variables could be compensated for 
within limits by adjustment of other 
variables as determined in the rela- 
tionship expressed in the prediction 
equation for a constant rate of pro- 
duction. 

The development and use of the 
prediction equation represents only 
the beginning of the continuing effort 
of the process engineer to optimize 
the petrochemicals plant. Once a proc- 
ess is producing on a reliable basis 
other techniques can be used to im- 
prove the efficiency of an operation. 

After a process can be regarded, in 
a rudimentary sense, as controlled, it 
is desirable to take steps toward loca- 
ting optimum operating conditions. 
While laboratory or pilot plant data 
are useful in moving toward optimum 
conditions, inevitably, scale-up dif- 
ficulties will require experimentation 
on the plant equipment. 

This particular phase of process 
improvement has always caused the 
engineer considerable trouble. The 
dilemma he faces is that to obtain 
information on the effect of control 
variables, obviously he must delib- 
erately vary them. At least two things 
militate against varying conditions. 
First, production management now 
having a stabilized process is not anxi- 
ous to upset the stability. Secondly, 
and more important, if the process is 
profitable at its present level, and if 
sales are heavy, the motivation to in- 
troduce a program which might cause 
poor yields, poor quality characteris- 


tics, ete. is exceedingly weak, In 
1957, Dr. George Box of Princeton 
University suggested a procedure, 
called evolutionary operation, which 
at least neutralizes these problems. 


Evolutionary operation 

The name was chosen because the 
technique emulates natural evolution 
in the sense that the elements of vari- 
ation and selection are artificially in- 
troduced into the process. They are 
introduced in such a way that there is 
little danger of producing unsatisfac- 
tory material, production is not dis- 


Phase! Cycle 4 
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rupted, and the normal plant person- 
nel can continue to operate the plant 
on a routine basis. 

Slight variation, aside from the 
normal process variability, is intro- 
duced by mean: of a caretully pre- 
scribed pattern. The pattern requires 
that small changes in two or three 
control variables are made from the 
standard operating conditions. Conti- 
nued manufacture of material under 
the conditions described by the pat- 
tern will allow information to accumu- 
late while material is being produced. 


To quote from G.E.P. Box (1): 
“The effects of the deliberate 
changes in the variables will 
usually be masked by large er- 
rors customarily found on the 
full scale. However, since pro- 
duction will continue anyway, a 
cycle of variants which does not 
significantly affect production can 
be run almost indefinitely, and 
because of constant repetition, 
the effect of small changes can 
be detected.” 

The second essential component, 
selection, is made possible by statis- 
tical analysis of the data. This ana- 
lysis will, for example, suggest areas 
of improved performance, or indicate 
that one or more variables have little 
effect on the yield or quality. 

As an example of the procedure, 
we might decide that temperature and 
concentration of a feed stream are 


| 
cost cents per Ib. 
5 
3 64% 32 28 
5 62% 28 
g 60% 27 24 
200 °F 204°F 
Temperature 
Source Effect 95% Error limit 
temperature -1.75 =1.60 
concentration +4225 21.60 


Figure 4. Typical evolutionary operation pattern with partial analysis for increase 


of temperature and pressure. 
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likely not to be at their optimum levels 
relative to cost or product. A pattern 
would be set up as shown in Figure 
4, where the changes in the vari- 
ables are considered to be small in 
their effect on the over-all cost of 
production. The conditions at the 
point in the center are considered to 
be present operating conditions. 

The identification, phase 1, indicates 
that the pattern is still operating about 
standard conditions, that is, the posi- 
tion of the pattern has not yet been 
changed. Cycle 4 means that each 
cost figure is the average of four 
separate periods of operation under 
the indicated conditions. 


Changing conditions 

A partial analysis appearing under 
the pattern says that from the accumu- 
lated data, a change in tempeyature 
from 200° to 204° will decreasé cost 
by 1.75¢/lb., and increasing con- 
centration from 62% to 64% will in- 
crease cost by 2.25¢/Ib. Obviously, 
these are subject to error from various 
sources of variation, The 95% error 
limits provide a quantitative .measure 
of that variation. The practical inter- 
pretation is, that if we increase tem- 
perature from 200° to 204°, we can 
expect to get a decrease in cost some- 
where between 0.15¢/lb. and 3.35 
¢/lb. Decreasing feed stream concen- 
tration should decrease cost some- 
where between 0.65¢/lb. and 3.85 
¢/lb. On the basis of these observa- 
tions, the recommendation is made 
that the pattern be shifted an appro- 
priate distance in the direction of in- 
creased temperature and decreased 
concentration. The patterned opera- 
tion is then resumed in the new loca- 
tion, 

One other significant aspect of the 
evolutionary operation technique was 
not illustrated in the example. The 
pattern followed by appropriate anal- 
ysis has the ability to detect and 
measure non-linearity in the effect of 
the variable on the response, If for 
example, the chosen control variables 
do not affect the respense indepen- 
dently, the degree of the interdepen- 
dence can be measured through sta- 
tistical procedures, 

Evolutionary operation has been 
used extensively at the Fortier Plant 
with significant success. As a matter 
of fact, evolutionary operation has 
contributed to the fundamental know- 
ledge of the hydrogen cyanide proc- 
ess. 

Hydrogen cyanide is produced by 
the Andrussov Process which converts 
NH,, CH,, and O, over a platinum 
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gauze. All of the reaction data had 
indicated, and logically so, that the 
gauze temperature was the controlling 
factor in the reaction. This is still true, 
but for the specific reactor design as 
it exists, it was determined by evolu- 
tionary operation that gauze temper- 
ature should be considered the result 
of, rather than the control of the inlet 
NH,, CH,, and O, flow rates with 
the O, CH, ratio being the critical 
control. 

By operating the reactors with gas 
concentrations as the primary control, 
evolutionary operation procedures 
were used by the Fortier process en- 
gineers to improve HCN yield by 4% 
over a period of approximately two 
months operation. With the continua- 
tion of evolutionary operations, it is 
expected that further gains will be 
made. 

While evolutionary operation will 
move a process toward optimum con- 
ditions even with a large background 
variation, ultimately, optimization re- 
quires good process controls. 

Specifically, once the controlling 
factors have been determined, to op- 
timize a process it becomes necessary 
to determine within what range each 
variable is to be controlled. 


Time-series analysis 

A technique which was found to be 
of considerable help in determining 
the extent of necessary controls is 
time-series analysis. Time-series anal- 


ysis, on which mathematical develop- 
ment is still being done, suggests that 
if we can explicitly characterize meas- 
urements of input disturbances to a 
process and measurements of the re- 
sultant effect on the output, a func- 
tion can be developed which will 
describe what took + ed in between. 
This function, known as a frequency 
response function, is then a character- 
ization of the control system. 

The main fractionator of the mono- 
methylstyrene process (Figure 5) is a 
complex operating unit. The column 
has two major input streams in addi- 
tion to four recycling streams. The 
fractionator is 9 ft. in diam. and 120 
ft. high. It was designed on the basis 
of 18 theoretical trays and 2 draw-off 
trays. The main heat source is a hot 
vapor feed and the secondary is a 
flash feed. The main vapor feed at 
design conditions is 24,500 Ib./hr. at 
1000°F and the flash feed is 51,500 
lb./hr. at 330°F. There are approxi- 
mately 160,000 Ib./hr. of material 
handled. This unit is thus character- 
ized by relatively high flows and 
short residence times. 

Obviously, a column as complicated 
as this one poses correspondingly 
complicated instrumentation problems. 
It was decided to try to characterize 
the three major control loops by fre- 
quency response functions in an ef- 
fort to achieve better control, thus 
implying more economic modes of 
operation. 
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Figure 5. Monomethyistyrene fractionator where better control using frequency 


response functions was attempted. 
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Figure 6. Monomethyistyrene temperature control loop where time series analysis 
was applied to obtain the frequency response function. 


Typically, one of the loops analyzed 
(Figure 6) was a temperature control 
system. The control loop here is a 
classic one. The loop is considered as 
the portion of the column which con- 
verts changes in flow to changes in 
column temperature with a controller 
modifying a control valve in a draw- 
off loop in response to deviations of 
temperature from a set point. There 
are, of course, other inputs to the 
column which modify the temperature 
at the control point, but these are con- 
sidered extraneous with respect to the 
loop under study and are character- 
ized as “noise.” 

To be somewhat more specific, a 
frequency response function is the 
mathematical description of how the 
process, whose response function is 
given, modifies in both gain and phase 
a pure sine wave input. The useful- 
ness of such a characterization is due 
to the fact that any deterministic in- 
put signal may be broken into Fourier 
components which are sine waves and 
hence, by the principle of superposi- 
tion, the output response may be ob- 
tained by adding the known effects of 
all the inputs. 

There are several conventional 
methods for obtaining estimates of the 
frequency response function. These 
suffer from the important disadvantage 
of requiring the imposition of external 
upsets on the process under study. 
These upsets may take the form of 
sine waves, steps, or impulses, all ap- 
plied pneumatically to contro] valves. 


In addition, the study has to be car- 
ried out under open loop conditions. 
As a more practical objection, it is 
uite difficult to get good results for 
: phase estimates trom sine wave 
inputs due to the action of the process 
noise which modulates the output 
wave form. Steps and impulse inputs 
run the risk of exceeding the range of 
linear behavior of the column, where- 
as large inputs are convenient for 
accurate chart reading and in over- 
coming pen friction. 

The field of mathematical statistics 
helps to provide an answer to the 
problem of finding the frequency re- 
sponse functions of physical systems 
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which overcomes the objections raised. 
This approach enables us to use as 
inputs to the process under study the 
random fluctuations which appear in 
all chemical systems. Using assump- 
tions which are quite realistic, the 
mathematical aspect of the problem 
becomes tractable. We are able then 
to obtain an estimate of the frequency 
response function together with a con- 
fidence statement concerning the re- 
sults. This latter point is all important 
from a practical point of view. Briefly, 
it cnaliiee the control or instrument 
engineer to assess the design of his 
system in terms of the actual per- 
formance of the system as built. It 
enables him to try to improve the 
design of the control system with a 
prior knowledge of how good his 
estimate of the frequency response 
function is upon which his design is 
based. In addition, the method en- 
ables the control engineer to obtain 
frequency response ten of the 
controllers which are actually in the 
process stream. 

In this particular instance, the final 
result was negative in the sense that 
no further improvement was indicated 
in this particular control loop, since a 
narrow range of variation was not ne- 
cessary to further optimize the process 
at this point. The existing control in- 
struments were satisfactory. This re- 
sult, although negative from an im- 
provement standpoint, did serve a 
valuable purpose for the process engi- 
neer. He did eliminate an apparent 
problem and could now move on to 
another problem. 

Although optimization infers 
achievement of the optimum condi- 
tions, this is never reached. It be- 
comes obvious that the efforts of the 
process engineer continue, particularly 
when we consider the fact that many 
specialists along with process engi- 
neers are constantly developing im- 
proved techniques. 

The process engincering activity in 
a petrochemicals plant requires the 
use of many specialists in many areas, 
and the process engineer must be able 
to integrate the statistician, the mathe- 
matician, and the instrument engineer 
into a team in which he serves as the 
coordinating leader. Through the com- 
biaation and blending of techniques 
and skills outside his immediate do- 
main, the process engineer works to 
stabilize, improve, and optimize his 
process. 
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Trends in aluminum cell design 


Now possible: lower unit costs, increased efficien- 


cies, and higher current capacities due to novel 


Te ALUMINUM INDUSTRY has under- 
gone a rapid growth since the end 
of World War II. Productive capacity 
for primary aluminum in the United 
States has risen from about 600,000 
short tons in 1946 to about 2,500,000 
short tons in 1959. The production of 
wimary aluminum, furthermore, has 
ena a highly competitive industry 
in both domestic and foreign markets. 
This competition, plus rapidly rising 
capital and operating postwar costs, 
has provided renewed incentives to 
improve aluminum cell design and 
operation, 

The literature 1, 2 adequately de- 
scribes the basic aluminum reduction 
cell design that originated with Hall 
and Heroult and its development up 
to the late 1940's. At the end of World 
War II, two variations of this basic 
cell design were in widespread use: 
the prebaked anode cell, and the 
self-baking anode, or Soderberg, cell. 
Both types employed the fused cryo- 
lite-calcium fluoride-alumina type elec- 
trolyte, which also originated with 
Hall and Heroult. The corrosive nature 
of the combination of this fused salt 
electrolyte and molten aluminum has 
limited cell lining material to carbon. 
The need for this carbon lining to 
contain the molten cell contents, as 
well as conduct the cathode current 
from the cell, has been the main factor 
limiting cell design improvements in 
the past. 

In commercial practice no funda- 
mental changes have been made in 
cell design, electrolyte, cell operation, 
or materials of construction since the 
end of World War II. The trend has 
been toward increasing cell size and 
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properties of new hard-metal alloys. 


some mechanical improvements in 
moving parts and auxiliary equipment. 

By the end of World War II, com- 
mercial cells in the United States 
ranged between about 20,000 and 
50,000-amp. capacity. Development 
of cells ranging between 60,000 and 
100,000-amp. capacity began in the 
United States immediately thereafter. 
The incentives to develop larger cells 
lay in their proportionately lower heat 
losses, lower manpower requirements 
per pound of aluminum produced, 
simplified materials handling prob- 
lems, and somewhat lower capital 
costs. 

In the immediate postwar “spin 
the Soderberg type cell was the one 
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favored for large-cell development. 
Reasons for this trend were: 

1. No carbon-anode pressing and 
baking facilities, or separate facilities 
for connecting electrical conductors to 
the anodes, are required for Soderberg 
cells. 

2. Large, single-anode Soderbergs 
require less operator attention. 

3. Large, single-anode Soderbergs 
are more amenable to mechanization 
than the multiple-anode prebake cells. 

4. Because of the restriction of heat 
losses caused by the large anode, 
Soderbergs operate at lower current 
densities than prebake anode cells of 
the same size, and thus at slightly 
higher power efficiency. 


FLOOR LEVEL, 


SKIRT 

‘ ANOOE 
FROZEN ELECTROLYTE 
MOLTEN ELECTROLYTE | 
MOLTEN ALUMINUM 
CATHODE = 
A 

STEEL CRADLE 


_ 


Figure 1. Sectioned schematic of 100,000-amp. vertical stub aluminum reduc- 


tion cell with Soderberg anode. 
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Development of large Soderbergs 
proceeded rapidly in Europe and 
North America to the point where 
commercial cells of this type up to 
135,000-amp. capacity are in operation 
today 3, 4. Figure 1 shows a sihsnatie 
cross-section of a modern Soderberg 
anode cell, and Figure 2 shows a small 
group of 100,000-amp. cells of this 
type at the Kaiser Aluminum and 
Chemical Corporation Reduction 
Plant, Tacoma, Washington. 

However, the Soderbergs still had 
a few disadvantages compared to 
multiple, prebake anode cells: 

1. The presence of tar fog in the 
Soderberg cell fumes complicated the 
collection and disposal problems in 
air pollution prevention. This became 
a dominant factor after World War 
II, when the size of aluminum reduc- 
tion plants increased greatly. 

2. The lower current density of the 
Soderberg resulted in less aluminum 
production per unit of capital cost. 
Sharply rising capital costs for new 
reduction plants in the postwar period 
amplified the importance of this 
factor. 

3. Superior quality could be achieved 


in the carbon anodes used in the pre- 
bake cells because of higher baking 
temperatures and generally better 
process control. 

4. The Soderbergs required more 
floor space or working area and thus 
larger investment in buildings and 
auxiliary services than the prebakes. 

Because of these Soderberg dis- 
advantages, the development of larger 
prebaked anode cells was also pursued 
by the aluminum industry, particular- 
ly in the United States where capital 
costs and the air pollution problem 
are relatively more important factors 
than abroad. The trend in the develop- 
ment of larger prebake pots since 
World War II has been toward in- 
creasing the anode size and decreasing 
the number of anodes per cell. This 
minimizes the amount of handling re- 
quired and, therefore, lowers costs in 
ie manufacture of these anodes and 
in the cell operation. As the size of 
prebakes increased, current densities 
were lowered to improve power effici- 
ency. For a given size cell, however, 
current densities of prebakes remain 
higher than Soderbergs, thus main- 
taining the prebake cell advantage of 


greater productivity per unit of size 
and investment. Examples of the 
larger improved prebake cells in op- 
eration in the United States today 
are shown in Figures 3 and 4. 

The principal mechanical improve- 
ments which have been made in 
aluminum reduction cells since the 
end of World War II were required 
by the increasing size of the cells. 
These improvements were: the mech- 
anization of anode adjustment, mech- 
anization of Soderberg anode stud 
changing, and the use of mechanical 
crust breakers 5, in the alumina feed- 
ing operation. 


Technical problems 

The trend toward larger reduction 
cells has brought with it a number of 
technical problems, which may even- 
tually limit the size of the cells to 
about 150,000 amp. unless these prob- 
lems are solved. 

Cell lining life. Nearly all producers 
have encountered shorter potlining life 
as the size of aluminum reduction cells 
has increased beyond 60,000 amp. 
Mechanical and structural stresses 
become severe as the size of these 


Figure 2. A group of the 100,000-amp. Soderberg cells depicted in Figure 1 in use. 
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Figure 3. Schematic of modern prebaked anode cell of 85,000-amp. capacity. 


cells is increased due to the forces 
created in the linings by thermal ex- 
pansion, crystal growth, and alkali 
attack on the carbon. Furthermore, 
deterioration of the carbon lining by 
chemical attack (due to formation of 
aluminum carbide and slow oxidation 
of the lining by diffusion of air into 
the lining structure) is also intensi- 
fied and aggravates the mechanical 
and structural problems as the cell 
size increases. 

Because of these effects, the use of 
rammed, monolithic carbon linings 
(American practice in the past) has 
become impractical with cells on the 
order of 100,000 amp. For cells of 
this size, it is necessary to use pre- 
baked, block-carbon linings. This type 
lining is more expensive but can be 
designed to overcome some of the 
structural and mechanical problems 
—not possible with the rammed, mono- 
lithic type lining. However, even with 
the more expensive prebake block 
type linings, the lining life of cells of 
100,000-amp. or more is still shorter 
than the cheaper rammed linings in 
cells of 50,000-amp. or less capacity. 

Electromagnetic problems. Electro- 
magnetic problems 12, 13 become in- 
creasingly severe in aluminum reduc- 
tion cells as the size increases beyond 
about 85,000-amp. capacity. Electro- 
magnetic fields resulting from the high 
currents create large forces on the cur- 
rent-carrving molten aluminum cath- 
ode within the reduction cell. Such 
forces can cause violent agitation in 
the molten aluminum cathode. In 
the larger cells these forces can also 
build up over greater distances than 
in smaller cells to cause large static 
differences in liquid cathode surface 
between various regions of the cell. 


These phenomena complicate cell 
operation and the control of anode- 
cathode separation and voltage. This 
results in poor current distribution 
and interference with the efficient 
operation of the cell. 

In large cells, it becomes necessary 
to resort to shielding or elaborate bus 
arrangements to offset the effects of 
these electromagnetic forces. The net 
result is an increase in the construc- 
tion cost of these large cells. Here 
again, an inflexible cell design and 
lack of materials of construction make 
it difficult to design around, or other- 
wise cope with, problems of this na- 
ture. 

Heat dissipation problems. The 
third major problem created by in- 
creasing cell size is the decreasing 


Figure 4. A production line of the pre- 
baked anode cells at Kaiser's Ravenswood, 
W. Va., Works. 


amount of surface area for heat dissi- 
pation as the volume and size of the 
cell increase. This means that the cur- 
rent density must be lowered as cell 
size increases to prevent operating 
temperatures from becoming excessive 
and adversely affecting production 
efficiency and cell life. Here again, the 
net effect of increasing cell size is to 
reduce the amount of aluminum pro- 
duced per unit of floor space, and 
thereby increase the capital cost per 
unit of productive capacity. 

Because of these technical prob- 
lems, the industry today faces limita- 
tion in cell size in spite of the many 
advantages inherent in larger cells. 


Economic problems 
The capital investment required 
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Figure 5. Schematic of aluminum reduction cell with silicon carbide side wall. 
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per ton of basic capacity is much 
greater for aluminum than for any 
other major metal 7. The Korean ex- 
pansion required an average invest- 
ment of about $1000/ton of installed 
capacity for all American producers, 
or nearly ten times the cost for facili- 
ties to produce steel ingots from raw 
materials. Continually rising capital 
costs since then have further empha- 
sized the importance of this factor in 
the over-all economics of aluminum 
reduction cell design and operation. 
This factor now overshadows the 
benefit of more efficient operation ob- 
tained at the expense of cell output 
by lower current densities. Johnson 
6 has recently described these prob- 
lems and pointed out the desirability 
of increasing the productive capacity 
of aluminum reduction cells to de- 
crease capital costs and to bring a 
faster return on the investment in 
aluminum reduction plants. 

Another factor which has a major 
effect on aluminum reduction econom- 
ics is the multiplicity of small produc- 
tion units. The largest cells now in 
existence produce only about one ton 
of aluminum per day, whereas the 
average cell in commercial use in the 
United States produces about % ton 
day of aluminum. This means that in 
applving such improvements as auto- 
mation, new materials of construction, 
or modified electrolytes, the cost per 
cell must be very low for an economi- 
cal payout for the aluminum producer. 


The future 

The two most promising avenues 
for solving the technical and economic 
problems described, and for improv- 
ing design and performance of future 
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Figure 7. Cross section of aluminum reduction cell using refractory hard-metal 


sloping cathodes. 


aluminum reduction cells seem to be: 

1. Modification of the fused salt 
electrolyte to allow higher current 
density operation and lower operating 
temperatures, 

2. Utilization of new materials of 
construction to create improved cell 
designs and to overcome present size 
limitations. 

Either of the above, or a combina- 
tion, offer much promise for both in- 
creasing the productive capacity of 
aluminum reduction cells and improv- 
ing ther operating efficiencies. 

Electrolyte modification. The vol- 
ume of recently published literature 
on properties i potential uses of 
various fused crvyolite systems is 
indicative of the interest of aluminum 
producers in the possibilities of 
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improved aluminum cell operation 
through use of modified electrolytes. 
The addition of sodium chloride 8 to 
the electrolyte to lower the freezing 
point and increase electrical conductiv- 
ity is attractive because of the low cost 
and widespread availability of NaCl. 
Lithium fluoride 9, 10, 11 is more 
effective than NaCl, but the high 
cost and limited availability of lith- 
ium compounds in the past have dis- 
couraged its use in aluminum reduc- 
tion. The use of a modified electrolyte 
containing magnesium fluoride, 14, 15, 
16 has been dev eloped in Russia to the 
point where it is reported that two 
commercial potlines are using this 
electroly te today. 

Potassium-modified electrolytes, al- 
though attractive because of certain 
properties, have not been practical in 
the past because of their severe attack 
on, and disintegration of, the conven- 
tional carbon linings 17. However, 
new, refractory hard-metal cathode 
materials bring the possibility of potas- 
sium-modified electrolytes back into 
the picture 18, since these materials, 
unlike carbon, resist the attack of 
potassium. 

New materials. Two developments 
are worthy of note here. One of these 
is silicon carbide, particularly the 
silicon nitride-bonded variety of sili- 
con carbide refractory, currently of 
interest as sidewall lining in reduction 
cells of otherwise conventional design 
19, 20, 21. The silicon nitride-bonded, 
silicon carbide refractories are remark- 
ably resistant to attack by molten alu- 
minum, molten cryolite, and the 
combination of the two. These re- 
fractories also have high thermal con- 
ductivity and high electrical resistivity 
compared to carbon. This combina- 
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tion of properties offers unique 
advantages in sidewall construction 
which permits a great deal more of 
the available cell area to be used for 
increased anode area and additional 
current-carrying Capacity, In addition, 
an inert sidewall with high thermal 
conductivity may eliminate current 
leakage through the sidewall as well 
as unproductive side reactions be- 
tween carbon sidewalls and the elec- 
trolyte and aluminum cathode. An 
example of the application of these 
refractories is shown in Figure 5. 

The other major is 
that of the refractory hard-metal bor- 
ides and carbides, particularly those of 
zirconium and titanium which have 
the unique properties of being inert 
to molten aluminum and molten cryo- 
lite, are wetted by molten aluminum, 
and have electrical conductivities 
comparable to that of mild steel at 
elevated temperatures. The use of 
these materials in aluminum reduction 
cell design has been patented by the 
British Aluminium Company 22, 23, 
24 along with several novel cell de- 
sign arrangements incorporating these 
types of materials which are shown in 
Figures 6 and 7. 

These refractory hard-metal borides 
and carbides may potentially serve as 
cathode leads, or cathode current con- 
ductors, to conduct the cathode cur- 
rent directly from the molten alumi- 
num cathode within the cell to the 
cathodic bus system outside the cell. 
This potential permits the possibility 
of all kinds of improved design ar- 
rangements of the cathode leads, not 
possible when steel collector bars 
(embedded in a thick carbon lining) 
were required for the dual purpose 
of containing the molten electrolyte- 
aluminum combination and conduct- 
ing the cathode current away. Sub- 
stantial savings in voltage and space 
and increases in cell productivity and 
amperage capacity are theoretically 
possible by employing these new ma- 
terials as cathode leads. 

These materials open up new ave- 
nues in the application of instrumenta- 
tion and true automation to cells, as 
well as in the design of the cells them- 
selves. 

Development of aluminum reduc- 
tion cells over the past 80 years has 
been restricted primarily by the lack 
of good materials of construction. The 
recent development and _ increasing 
availability of many new high temper- 
ature materials of construction have 
created many possibilities for improv- 
ing aluminum reduction cell design 
and performance. However, the eco- 
nomics of aluminum reduction are 
such that these new refractory ma- 
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terials and electrolyte constituents 
must not only be available in large 
quantities, but must also be available 
at relatively low cost to be attractive 
to aluminum producers. This presents 
a real challenge to present and poten- 
tial manufacturers of these materials, 
for the aluminum industry represents 
a very large potential market tor such 
materials if they can be made avail- 
able in quantity at economical prices. 
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Electrolytic production 
of potassium iodate 


J. C. 
American Potash & Chemical, 


Los Angeles, Calif. 


Case history study of the design of a small-scale production unit, 


including design parameters and operating conditions. 


ASSIGNMENT—TO FURNISH process de- 
sign for a plant to produce about 150 
Ib./day of potassium iodate. Basic de- 
sign information was obtained from 
Foerster’s Electrochemie Wosseriger 
Losungen. In addition, a few experi- 
ments were made in a small laboratory 
cell to confirm Foerster’s results and 
to evaluate some electrode materials. 

Foerster showed that the mechan- 
ism of iodate formation was similar 
to that of chlorate formation, the 
overall cell reaction being: 

I + 3H,O — IO, 3H,. 

Foerster carried out the electrolysis 


with platinum electrodes. Reactions 
went virtually to completion with only 
minor amounts of residual iodine and 
hypoiodite, so the current efficiency 
approached 100%. Reduction of hypo- 
iodate and iodate at the cathode was 
prevented by addition of chromate, 
as is done in the chlorate process. 
Rate of formation of iodate from 
hypoiodate increased with increasing 
temperature, decreased alkali concen- 
tration, and increased iodide concen- 
tration (see Figure 1). The stepwise 
nature of the process is indicated by 
the delay in formation of iodate until 
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Figure 1. Active O, vs. time. 
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the hypoiodate had reached sufficient 
concentration to react at an appreci- 
able rate. The hypoiodate concentra- 
tion increased with time until the rate 
of reaction to form iodate (which is 
a function of its concentration) 
equalled the rate of formation. 


Anode current efficiency 


Anode current efficiency can be 
drastically reduced in two ways. The 
first is apparently connected with the 
kinetics of iodide discharge. With a 
smooth platinum anode, the potential 
will increase and oxygen 
will be evolved, if a certain critical 
current density is exceeded. The criti- 
cal current density can be increased 
by using a low concentration ratio of 
OH-—/T-. It is increased by an in- 
crease in temperature. 

Crystallization of the slightly solu- 
ble potassium iodate product at the 
anode can also reduce current effici- 
ency significantly. This hinders diffu- 
sion of the iodide ions to the anode, 
and the anode becomes polarized. 
Since the potassium iodate solubility 
curve against temperature is fairly 
steep, it is preferab e to operate at as 
high a temperature as possible. How- 
ever, a compromise must be made 
because of the limiting current den- 
sity. 


Optimum recommended conditions 


According to Foerster, the follow- 
ing conditions are optimum: 


15-25 grams KI/100 cc. H,O 
0.2 grams K,CrO,/ce. H,O 
0.2 N free KOH 


Smooth platinum anode at current 
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density not higher than 0.01 amp/cm*, 
Temperature not above ambient. 


Graphite anodes 


Laboratory experiments established 
that graphite anodes could be substi- 
tuted for platimum ones; this was 
suggested by their use in commercial 
chlorate cells. Use of graphite anodes 
offered the advantage of lower cost 
and, because of the rough surface, 
prevented polarization at high current 
densities. Nickel was found to be a 
satisfactory cathode material. 


Design factors 


Table 1 lists the number of cells 
required at various loads to produce 
150 Ib./day, assuming the cells operate 


Table 1. Current and voltage per cell 
row vs number of cells. 


Number Amperage Volts for 
of Cells per Col Cell Row 
l 2130 20-— 25 
2 1065 
4 532 8 —10 
6 355 12 —15 
Ss 266 16 —20 


at 100% current efficiency. Approxi- 
mate voltage per cell would be 2.0 to 
2.5 volts. 

Since production capacity was small, 
the cost of the electrical energy was 
of less importance in the cost picture 
than is usual for an electrochemical 
plant. Thus, in a small-scale operation, 
with expensive raw material and 
product, minimizing labor costs and 
maximizing yield assumed a greater 
importance. Minimizing investment 
cost was also of prime importance. 

It was decided to use four cells at 
500 amperes, and to operate the cells 
batch-wise. The cells are filled, and 
electrolysis is then carried out until 
the potassium iodate concentration 
reaches the desired level; the solution 
is then sent to the crystallizers. Fresh 
feed is charged to the cells and the 
cycle repeated. Length of cycle and 
volume of the cells were determined 
from solubility data on the iodide- 
iodate system. A 2-day cycle and a 
cell volume of about 180 gallons were 
selected. 

Current density was selected on the 
basis of practice in chlorate manufac- 
ture, that is, about 20 amperes per 
square foot. Foerster recommended 
about 9 amperes per square foot, but 
this was for smooth iineeen which 


was subject to the polarization effect. 
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on the iodide-iodate system. 


... Length of cycle and volume of the cells were determined from solubility data 
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Figure 2. Potassium iodate process flow diagram. 


Anode-cathode spacing for this sys- 
tem should not current effici- 
ency, since the mechanism of the 
reactions is generally similar to those 
for chlorate formation. Therefore, the 
minimum practical spacing consistent 
with hydrogen gas removal was em- 
ployed. 


Effect of temperature 

Foerster recommended that the 
iodate cell be operated at room tem- 
perature, although he indicated that 
the chemical reactions were faster at 
higher temperatures. He states that 
the smooth platinum anode tends to 
polarize more readily at higher tem- 
peratures. It was assumed that this 
should not present a problem with 
graphite anodes. It was, therefore, 
decided to operate the iodide cells at 
50°C which, compared to ambient 
temperature, lowers the voltage, in- 
creases the reaction rate, and increases 
the solubility of potassium iodate. 

A heat balance was made to deter- 
mine whether cooling or insulation 
was required. The calculation showed 
that the heat loss by convection and 


Table 2. Operating data for potassium 
iodate cell. 
Dimensions (1 x w x h) 40” x 28” x 36” 


Current 500 amperes 
Volts 2.20-2.25 
Anodic Current 21 amperes per 


Density sq. ft. 
Current Efficiency 94-96% 
Energy Consumption 0.8 KWH/Ib. 
Temperature 50°C 
Anode Material AGX graphite 
Cathode Material Nickel 
Cell Material Mild Steel 


radiation from an uninsulated cell at 
50°C would be greater than the heat 
generated by ohmic and overvoltage 
losses. Insulation, therefore, had to be 
provided to maintain the desired 

It was assumed that the gas lift 
action of the hydrogen evolved at the 


Table 3. Discharge potentials for chio- 
rine and iodine systems. 


H,O +O, 1.23 volts 
cf — Cl, 1.36 volts 
+ ClO, +-O, 0.70 volts 
I — I, 0.54 volts 
10 +10, 4-0, 0.78 volts 


cathode would provide adequate agi- 
tation. Forester showed that the hypo- 
iodite in this process is at a lower level 
than the hypochlorite in the chlorate 
process. Thus, with the large cell 
volume for the current used in this 
process versus the chlorate process, 
there should be no concern about too 
high current concentration. Current 
interruptions would have no forseeable 
effect on the product or the cell, and 
no special precautions were taken in 
this regard. 

Figure 2 shows a flowsheet of the 
plant which was built according to 
desiga, started up in 1954, and has 
operated satisfactorily since that time. 
Operating data for the cells are given 
in Table 2, while Table 3 shows dis- 
charge potentials for the chlorine and 
iodine systems. It has been noted that, 
after five years of operation, the 
original graphite anodes are as good 
as new; this can be attributed to the 
low discharge potential for iodide. # 
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COMPUTER 
PROGRAM 


abstracts 


Based on the interest which has been expressed to date, the Machine 
Computation Committee is proceeding to have the following manu- 
als prepared, reviewed, and published. 


\bstract Program Computer Contributor 
No. 
(10)  Bubble-cap Tray Design IBM 650 Arthur G. McKee & 
Co. 


(30) Pressure Drop in Piping IBM 650 E. I. du Pont de 
Networks Nemours & Co. 

(40) Solution of Counterflow IBM 704 Union Carbide Nu- 
Water Cooling Tower clear Co. 


The Machine Computation Committee of the A.I.Ch.E. is interested 
in receiving program abstracts. Once again the Committee wishes 
to emphasize the three rules for participation in the interchange 
program: 
(1) Abstracts submitted for publication must follow the form pub- 
lished in CEP (January 1959) and in the Guide. The submitter of 
the abstract agrees to make available for publication the program 
manual prepared along the lines suggested in the Guide should 
sufficient interest develop. 

2) Abstracts must be sent to the Machine Computation Com- 
mittee c/o A.L.Ch.E. 

3) All questions relating to published abstracts must be sent to 
the Committee c/o A.I.Ch.E. in New York. 


The decision on whether to have a detailed program manual 
prepared and published depends on the response to the correspond- 
ing abstract. Where sufficient interest has not been shown during 
the 1 year period after publication of a given abstract, the sub- 
mitter will be released from his commitment to prepare a manual. 
An announcement to this effect will subsequently appear in CEP. 

Since the first abstracts were published 2 2 years ago, the Com- 
mittee will shortly start determining whether any manuals will 
definitely not be published. Consequently, those w sho are interested 
in having manuals prepared on some of these programs, but have 
not yet notified the Committee, should do so promptly. 


Flue gas enthalpy (011) v Pounds of flue gas per pound 
of fuel. 
Arthur G. McKee & Co. vi Molecular weight of flue gas. 
Oil Process Department vi C siti tone le 
Cleveland 1. Ohio — ion of flue gas, mole 
raction. 
Description: This program enables the viii Flue gas enthalpy, (Btu/Ib.). 
following calculations to be made on 2. Oil Fuel 
the IBM 650 computer for the com- i Pounds of flue gas per pound 
bustion of either gas fuel or oil fuel. of fuel. 
|. Gas Fuel ii Molecular weight of flue gas. 
i Molecular weight of gas fuel. iii Composition of flue gas, mole 
ii Specific gravity of gas fuel. fraction. 
iii Net heat of combustion (Btu/ iv Flue gas enthalpy, (Btu/Ib.). 


lb. @ 60°F). 
iv Net heating value (Btu/ 
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The enthalpy of flue gases above 60°F 
is calculated for a permissible tem- 
SCF). perature range of 32°F to 2700°F for 


various percentages of excess air. The 
program calculates the stoichiometric 
amounts of reactants and products 
for a given fuel and percent excess air. 
Knowing the composition of the flue 
gas, enthalpies are then calculated. 
Heat capacity equations of the com- 
bustion gases stored as progra) 
stants were taken from Kobe and 
Long (J). 
The input requirements for gas and 
oil fuel are shown below: 
Gas Fuel 

1. Percent excess air—Initial 

2. Percent excess air—Delta 

3. Percent excess air—Final 

4. Temperature °F—Initial 

5. Temperature °F—Delta 

6. Temperature °F—Final 

7. Moles H,O/mole dry air 

8. Chemical analysis of fuel 
Oil Fuel 

1. Percent excess air—Initial 

2. Percent excess air—Delta 

3. Percent excess air—Final 

1. Temperature F—Initial 

5. Temperature °F—Delta 

6. Temperature °F—Final 

7. Moles H,O/mole dry air 

8. C to H Weight Ratio 

9. Sulfur Weight Fraction 

10. Pounds steam per pound oil 


Computer: IBM 650, card input, card 
output with alphabetic attachments. 
Program language: Bell L, 

Running time: The machine running 
time is variable; the minimum being 
two minutes. 

Availability: The manual on this pro- 
gram can be made available for publi- 
cation should sufficient interest de- 
velop. 

(1.) Thermochemistry for the Petrole- 
um Industry, The Combustion Gases; 
Kenneth A. Kobe and Ernest G. Long, 
Department of Chemical Engineering, 
University of Texas, Austin. 
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Multi-component Distillation Material Balance, 
From 13-page design report available on request. 
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pystac* completely obsoletes all other methods 

for plate-to-plate calculations. 

With pysTAc computers you can now solve design and production 
problems, control limits, and optimize cost and materials! 

DYSTAC is truly an advancement in the state-of-the-art. Never 

before has there been an analog computer which combines 

the best features of both analog and digital machines. 

Here's a partial list of just some of the applications of DysTac: 

¢ Heat exchanger design * Oil reservoir studies 


* Distillation column design 
¢ Regeneration and conversion design 


¢ Transient process problems 
* Multi-dimensional partials (steady state or transient) 

* Fluid flow problems * Pipelines and piping networks 
Not only can pystac solve problems which were previously unsolvable, 
but DysTAc is also one of the easiest analog computers 

to program. Offers the greatest add-on capacity. Assures minimum 
down time. Guarantees its specifications as being minimum standard 
under actual operating conditions. 

For the complete 13-page design digest of the multi-component 
distillation problem-solution, request CSI form #80-1-5-001. 


*DYnamic memory STorage Analog Computer 


COMPUTER SYSTEMS, INC., Culver Road, Monmouth Junction, N. J. * DAvis 9.2351 


A Schlumberger Subsidiary « 


formerly Mid-Century Instrumatic Corp. 


For more information, turn to Data Service card, circle No. 95 
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Sier-Bath screw PuMPS 


External Gear and Bearing Bracket Type for 
non-lubricating liquids and semi-liquids 


Internal Gear and Bearing Type for lubricat- 
ing liquids and semi-liquids 


ROTARY PUM 


Screw Pumps 


Georex® Pumps 


Mfrs. of Precision Gears, Rotary Pumps, Flexible Gear Couplings 


ier-Bath Screw Pumps maintain 

high volumetric efficiency because 
“Dual-Controlled" precision rotor 
design prevents rotor-to-rotor or 
rotor-to-casing contact—provides a 
continuous flow without pulsation, 
hammering or vibration . . . without 
Strains, misalignment and wear on 
rotors, shafts, bearings and gears. 


Result: Dependable, uninterrupted 
pumping service—less maintenance— 
easier servicing—longer pump life— 
lower overall pumping costs. 


Capacities from 1 to 2,000 gpm.,; vis- 
cosities from 32 SSU to 1,000,000 
SSU.; discharge to 1,000 psi. for vis- 
cous liquids, 200 psi. for water and 
light oils. Horizontal or vertical con- 
struction. Corrosion resistant alloys, 
special bodies, stuffing boxes and 
bearings for special needs. See “Yel- 
low Pages" for your Sier-Bath rep- 
resentative or write Sier-Bath Gear & 
Pump Co., Inc., 9272 Hudson Blvd., 


North Bergen, N. J. 
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Thermodynamic functions of poly- 
atomic gases (049) 


J. Gordon and R. Robinson 
Reaction Motors Division, 

Thiokol Chemical Corporation, 
Denville, N. J. 

Description: This program calculates 
the free-energy function, mean spe- 
cific heat, entropy, heat capacity at 
constant pressure, and enthalpy for a 
pure ideal gas at 298.15°K and 300 
to 6000°K at intervals of 100°K, 
based on the rigid rotor-harmonic 
oscillator assun:ption 


Method: Molecules may be linear or 
nonlinear. Input data include up to 
14 different vibrational wave numbers 
and degeneracy of each. Einstein 
functions are automatically generated 
for the vibrational contributions. A 
number expressing the combined ef- 
fect of molecular weight, symmetry, 
statistical weight of the ground state, 
and moments of inertia must be sup- 
plied as input. 


Computer: LGP-30 or IBM-650 with 
653 attachment. 


Program language: SOAP IIA (Sym- 
bolic Optimal Assembly Program) 


Running time: Two to five seconds 
per temperature depending on com- 
plexity of the molecule 

Comments: Temperature range may 
be varied to suit other users. About 
fifty molecular species have been 
treated with this program 
Availability: RMD Technical Report 
available on written request. A com- 
plete program manual can be made 
available for publication should suffi- 
cient interest develop 


Numerical solution for certain 
systems of differential equations 
(051) 

N. E. Welch, D. S. Billingsley and C. 
D. Holland 

Texas A & M, Dept. of Chemical En- 
gineering College Station, Texas 
Description: Using the Runge-Kutta 
method, this program solves the fol- 
lowing system of equations: 


AdW CdxX 
—— 4+ W=G (1) 
dZ dX 
dX 
= | exp (B —— ] X) f(X) 
dZ 
(2) 


continued on page 90 


For more information, circle No. 42> 


56, No. 5) 


| 
mps ore H 
@ Eight of these t Americ ing viscose on a con i 
in the Rayon They ore Hin si. pressure: 
Lowland, tempe | 
tinvovs operatio’ é 
| 
| 


CRYOGENIC VESSELS for 


LOW TEMPERATURE STORAGE 


OXYGEN... METHANE... ETHYLENE... NITROGEN... HYDROGEN 


he Meeting the challenge of special storage problems has been one of CB&I’s 
fs most absorbing activities for seven decades. Now, this experience is avail- t 
able to solve the problem of storing low boiling point materials safely and 
economically . . . at low temperature. 

Dependable cryogenic vessels can be engineered, fabricated and erected 


| by CB&I to meet customer and code requirements. They incorporate the — lies 
most advanced materials for inner vessel construction, proved by CB&l’s 
extensive metallurgical testing and control facilities. 
7 The full line of CB&I vessels includes a design to meet most requirements MS TOANS — 200° F. 
for low temperature storage. — 
Write our nearest office for further details. "4 
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why E-D Filter Papers over 
perforated metal plates 


add up to BIG Economy! 


bee 


“Since replacing filter cloth with per- 
forated metal plates, and the continued 
use of E-D Filter Papers, we anticipate a saving of $1,000 per 
year per press,” reports A. C. Jocelyn, President, Royal Oil 
Corp. of Baltimore. 

Royal Oil’s experience and future planning are typical of many 
manufacturers who report that clean, new E-D filter papers 
over perforated metal plates save money by reducing the un- 
filtered product retained in filter cloth. E-D papers also provide 
a definite and dependable “openess” every time the filter is 
redressed. 


In addition, E-D Filter Papers on perforated metal plates 
permit a lower over-all pressure drop throughout the filter. 
Finally, because they are easier to change, E-D Paper Filters 
mean a substantial saving in downtime. 


Write for new Bulletin “How to use Perforated Plates for Supporting Filter 
Paper.” Also ask for trial E-D Filter Paper samples and new illustrated 
brochure describing the complete E-D Industrial Filter Paper line. 


EATON-DIKEMAN COMPANY 


Filtertown 
MOUNT HOLLY SPRINGS, PENNSYLVANIA 
“First with Filter Paper exclusively.” 


For more information, turn to Data Service card, circle No. 57 
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where f(X) has one of the following 
three forms 


f(X) = 1 

f(X) (1 — X) 

f(X) {l1—Y(1+X)] 

and where 0 = X < (1 Y)/Y; 
0< W=GX 


Restrictions on the parameters A, 
B, C, G, and Y are discussed below. 
This system of equations with /(X) 
= 1 has been used by Billingsley, 
et. al. (1), to describe certain systems 


involving the first order reaction 
A — Products. Similar systems involv- 
ing the second order reaction 2A — 
Products or A +- B — Products may 
be described by this set of equations 
when f(X) [(1 — X)] or f(X) = 
{1 Y (1 +- X)] respectively. 

Since all computations are in fixed 
point, arithmetic overflows in the ac- 
cumulator should be expected when 
data do not lie within the following 
limits. 


0=C=0.18 
0.005 = A= 0.111 

102 =G=1.18 

< 2.8 


Among other ways, the program 

was checked using f(X) = 1 and com- 
binations of the above limits which 
appeared most likely to result in over- 
flows. These limits were used sinve 
they were the ones of interest in the 
preparation of (1). It is entirely pos- 
sible that the program will handle 
certain problems where the data ex- . 
ceed some of these limits. 
Computer: IBM 650, no accessories 
other than the read-punch unit. 1000 
word drum. The program occupies 
locations 0000-0354. 


Program language: Soap | 4 
Running time: Approximately 7 min- af 
utes for a problem where f(X) = 1, / 
AX 0.01 and the initial value of 
X is zero. et 


continued on page 92 
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Urea plant at Modderfontein, 
South Africa, during erecting 


300 tons 
of Urea 


This high capacity Urea plant is constructed 
and erected by Werkspoor to the 
designs of Stamicarbon-Holland. 
Werkspoor is fully qualified to 
supply the following plants: 
. Ammonia synthesis (starting from 
liquid or gaseous fuels) 
. Nitric acid (starting from ammonia) 
. Nitrolimestone (starting from nitric 
acid, ammonia and limestone) 
. Nitrophosphate (starting from raw 
phosphate, nitric acid and ammonia) 
. Calcium nitrate (starting from 
limestone and nitric acid) 
. Sulphate of ammonium (starting from 
ammonia and sulphuric acid) 
. Urea (starting from liquid ammonia 
and carbon dioxide) 


WERKSPOOR 


WORKS AT AMSTERDAM AND UTRECHT 


For more information, turn to Data Service card, circle No. 22 
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Availability: A limited supply of 
copies of the program are available 
and may be obtained from the Data 
Processing Center, Texas Engineering 
Experiment Station, College Station, 
| Texas, by requesting Program No. 
| A.M. 940. 


| A complete program manual written 
the | to A.LCh.E. standards as indicated | 


| in the “Guide to Abstracts and Man- 


uals for Computer Program Inter- 
modern change” will also be made available 
| e should sufficient interest develop. 
mixer | 
(1) Billingsley, D. S., McLaughlin, W. 
HY S., Welch, N. E., Holland, C. D., Ind. 
with and Eng. Chem., 50, 741-752 (1958). 
power | 
shearing __1 Machine Computation 
| Committee 
| 


25 West 45th Street 
New York 36, New York 


Finer, faster blending, dispersing 
and homogenizing is now possible 

ith Shear-Flow’ Model RL | am interested in computer pro- 
gram manuals corresponding to the 
Hi-Shear Head. Finely spaced dual following abstracts: 
impellers induce considerable shear- 
ing action and high pumping pres- | 
sures that rapidly reduce particle | | || (049) Thermodynamic functions 
size for superior material mixtures. 

(051) Numerical solution for 


| certain systems of differential 
equations 


(011) Flue gas enthalpy 


Check one of the boxes below: 


© Greatly reduces mixing time 

° Uniform circulation—no vortex - 1 plan to purchase copies of the 

© Emulsifies immiscible liquids manuals checked after they are 
® Controllable flow pattern published. 
All parts stainless steel wish to place an order for one 
Chemically inert seals copy of each manual checked. 
; * Handles viscous materials with ease 1 wish to place a blanket order 
: © No operating T for one copy of each manual 
published by the A.I.Ch.E. 


Disperses, blends, homogenizes 


| wish to place an order for one 
No. 1. Line Sizing (Abstract 

| 006) 
GABB SPECIAL PRODUCTS INC. [1] Ne. 2. Liquid-Liquid Heat Ex- 


Windsor Locks, Conn. changer Design (Abstract 018) 


GARB SPECIAL PRODUCTS INC 


Have representative call 
(0 Send more information 


NAME 


ADDRESS 


Position 


CITY & STATE 


| | COMPANY 
| 


Co. & Address 


For more information, turn to Data Service card, circle No. 81 
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One of the many 
distributor types 
developed for vari- 


tor: Muddy well water is the 
coolant for these Jacket Water 
Coolers. 


RIGHT: Two 56” Dia. x 12'0” 
high Amine Solution Coolers 
with expansion joints in shell. 


sorrom: One of a number of 
seawater cycle units for a 
chemical plant. Nylon dis- 
tributing ferrules prevent ad- 
herence of barnacles. Low 
pressure drop allows circula- 
tion of large quantity of sea- 
water. 


ous applications.« *Covered by 
‘at Nos. 


others pending. 


Special metering distributors control the flow in 
vertical Vogt film type exchangers of single tube- 
pass design. The liquid is spread in a uniform film 
over the inside surface of the tubes. Since the 
liquid falls by gravity, good velocity is obtained 
with a small quantity of liquid. 

Vogt has developed many types of distributors 
which are made from a variety of materials to 
accommodate the fluids circulated through the 
tubes in specific processing operations. 

A unique feature of these exchangers is that the 
tube side can be cleaned while in operation. 
Vogt Film Type Exchangers are used as Coolers, 
Condensers, Absorbers, Heaters, and Evaporators. 


Other Vogt Products BULLETIN HE-8 


Forged Steel Valves and Fittings. Bulletin HE-8 describes 
Petroleum Refinery and Chemical ane 

og ea ranster 
Plant Equipment. Steam Genera- Equipment and is avail- 
tors. Heat Exchangers. Ice Mak- able upon request. Ad- 
ing & Refrigerating Equipment. dress t. 24A-XCEP. 


HENRY VOGT MACHINE CO. 
Louisville, Ky. 


SALES OFFICES: New York, Chicago, Cleveland, 
Dallas, Camden, N. J., St. Louis, Charleston, 
W. Va., Cincinnati, Los Angeles 


FILM-TYPE HEAT EXCHANGERS 
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industrial 
news 


New slant on cooling tower treatment 


Long-term tests by Dow Chemical prove algae-control, 


wood-protection effectiveness of non-oxidizing chemicals 


NON-OXIDIZING CHEMICALS, such as 
sodium pentachlorophenate or com- 
mercial formulations containing blend- 
ed chlorophenates, have demonstrated 
superior properties in cooling tower 
protection and control of algae and 
slime. Tests carried out by Dow 
Chemical at its styrene plant in Free- 
port, Texas, cover a period of some 
fifteen years of ‘ooling tower experi- 
ence, including special testing pro- 
grams in 1949 and 1958. 

The cooling system used by Dow 
at Freeport serves the styrene plant 
heat exchangers. It contains a_ total 
of about 2 million gallons of water 
with a daily circulation of 100 million 
gallons and an average water makeup 
of 1,700,000 gallons /day. 

At the start of operations in 1945, 
chlorine was used for biological con- 
trol. However, algae control was diffi- 
cult, and mist eliminators required 
hand cleaning at least once a year. 
“Chemical white deterioration” (de- 
lignification) also proved to be a prob- 
jem. Characterized by softened wood 
with a bleached appearance, the con- 


dition is thought due to chlorolignin 
formation, When alkalinity is high and 
excessive amounts of chlorine are 
used, the chlorine can react with the 
lignin in the wood, and the wood 
quickly deterioriates due to separation 
of the cellulose fibers. The Dow study 
indicated that even a low concentra- 
tion of chlorine can initiate surface 
deterioriation of wood. 
Sodium pentachlorophenate treatment 
Second phase of the study was 
started in 1948, when the entire cool- 
ing system was cleaned and sodium 
pentachlorophenate was circulated at 
80 ppm. Within 24 hours after start 
of treatment, all signs of algae disap- 
peared where direct water contact 
was made. Main advantages of sodi- 
um pentachlorophenate over chlorine 
were found to be: 
@ Lower net cost; 
® More thorough job of cleaning; 
© Actual surface protection for wood 
instead of a delignification hazard. 
Tests started in 1958 had a double 
objective. First—“to determine if a 


Esso R & E pilot plant with control panel tied in to the LGP-30 computer. 
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Cooling towers at Dow Chemical, Free- 
port, Texas. 


tower thoroughly fouled with algae 
and slime could effectively be brought 
under control with a heavy shock 
treatment of biocide, and then main- 
tained in good condition for an ex- 
tended period by administering inter- 
mittent lighter dosages.” Second—“to 
determine if the basic biological activ- 
ity of sodium pentachlorophenate 
ceuld be increased further by formu- 
lations which would aid penetration of 
sodium pentachlorophenate into the 
accumulated biological growth.” 
Positive conclusions 

Results of a large-scale testing pro 
gram at Freeport showed that: 
Either sodium pentachlorophenate 
or commercial products containing 
blended chlorophenates may be used 
successfully. It is apparent that the 
effective biocidal activity is derived 
from the presence of chlorophenate; 
© The formulated product containing 
blended chlorophenols had a deter- 
gent effect and was more effective in 
the control of algae and slime. 


Computer Control 
—the facts of life 


L. A. Symposium gives the low- 
down on automation of pilot plants 
— potential advantages, pitfalls, 
bottlenecks. 


SEPARATION OF SCIENCE and engineer- 
ing in the curricula of most engineer- 
ing schools can be a definite obstacle 
in the path of students in the new 
“hybrid” field of instrumentation and 
automation. The point was brought 
out in a panel discussion at the recent 
Symposium on Pilot Plant Automation, 
held in Los Angeles. Sponsored jointly 
by Consolidated Systems Corp., Day- 
strom, and Thompson-Ramo-Woold- 

continued on page 96 
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Protecting 
your water 
resources 


At Columbia-Geneva... Eimco-Process treatment system 


purifies waste water for reuse, recovers valuable mill scale 


Water is a vital raw material in steelmaking, and 
at U. S. Steel's big Geneva works, enough water is 
circulated through the plant each day to float a 
dozen ships the size of the Queen Mary. Most of 
the millions of gallons circulated are reclaimed and 
used over and over again. 

To help meet the demands for cleaner water 
created by rising steel capacity and product quality 
improvements, the Columbia-Geneva Steel Division 
uses a system in which two 135 ft. dia. Eimco- 
Process Reactor-Clarifiers are the key elements. 
Together, the units will ultimately handle an aver- 
age flow of 30 MGD. 

In operation, used water from the rolling mills 
is pumped to the treatment plant for addition of 
alum and a coagulant aid. The water then passes 


into reaction compartments in the Reactor-Clarifiers 
where the floc is built up by recirculation. Solids 
settle out and are moved to the tank centers by 
rotating rakes. These solids, primarily mill scale, 
are collected in recovery ponds for return to the 
steelmaking process as a raw material. 

In the clarification process, quantities of oil 
are skimmed from the surface and the clarified 
water is continuously recycled through the plant. 

The careful conservation and use of water is 
of top priority at Columbia-Geneva and Eimco- 
Process is proud to have its equipment helping 
make high quality steel. For information on how 
an Eimco-Process waste water recovery system can 
perform a similar valuable service for you, please 
contact any of our nationwide sales representatives. 


Reactor-Clarifier of the type 
installed at United States 
Steel rpe ration’s 
Columbia-Geneva Steel 
Division plant near 

Provo, Utah. 


THE EIMCO CORPORATION 


Process Engineers Division 


420 Peninsular Avenue, 
San Mateo, California 


For more information, turn to Data Service card, circle No. 100 
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Computer control 
from page 94 


ridge, the symposium brought together 

managers and experts from 60 chemi- 

cal, petrochemical, and petroleum 
refining companies interested in auto- 
| mating processes. 

Notable exceptions to the rule are 
Case Institute of Technology in Cleve- 
land, and the University of Arkansas, 
which have both taken definite steps 
to create integrated graduate-level 
courses in the new science of instru- 
mentation, 


io a Trained personnel is not the only 
| bottleneck in development of auto- 
" matic instrumentation—hardware can 
also be a headache. One present need, 
pinpointed at Los Angeles, is a practi- 
| cal transducer for pilot plant use. Such 
| a transducer must be compact and 
self-contained, yet accurate and pre- 
| cise. Its signal output must be com- 
patible with the input requirements 
of available data-processing systems. 
| It must be highly reliable, but low in 
| cost. 
A suitable transducer can lower 
| costs and improve data. Gas mass flow 
measurement, for example, requires at 


High intensity mixing for the thorough and constant dispersion 
of trace ingredients . . . Dispersions with the Entoleter Impact Mill | 
utilizing BASIC CENTRIFUGAL FORCE are complete and uniform | least three measurements when made 
within the closest tolerances in both batch and continuous processing conventionally. si 
of dry materials and equeous suspensions | lypical overall precision is on the 
P : order of plus or minus 4%. Comments 
from the floor at L. A., however, sug- 
gested that several mass flow devices 


TYPICAL APPLICATIONS ge | y devic 
with plus or minus 0.1% precision will 


be on the market within a year. 


@ Dispersion of dye in cement 


Analyzers 
Of available devices, the process 
chromatograph meets best the special 


@ Dispersion of high potency insecticides 
in bulk mixtures 


@ Color dispersion in household detergents requirements for analysis instrumen- 
@ Thorough mixing of additives in prepared foods tation: versatility, high accuracy, wide 
| calibration range, continuous process- 


type design. To the chromatograph 
can be added simple computaton de- 
vices to process the analytical data 
. i WHAT CA _ and provide signals for actual closed- 
loop control of pilot plant operation. : 
Problem remaining to be solved satis- 
factorily—an information-gathering ele- 
ment for processes involving the 


DO FOR YOU? handling of solids. : 
Where does the computer fit in? 


@ Intimate blending of pigments in dry paint, plastics, etc. 


‘ Give us your dispersion specifications. Oo I Anecles differed 
at Los Angeles differe 
CentriMil Series 27 We'll run a free test and show you pinions at Lo igeles 
Heavy Duty convinein It widely on the economic value to be 
— derived from computer control of pilot 


plants. Full-scale automation of petro- 
leum industry pilot plants appears to 
be practical. Because of the similarity 
in physical equipment between numer- 
ous processes, the automated pilot 


ENTOLETER INC. 


DIVISIO a 

, N OF AMERICAN MANUFACTURING CO., INC. plants can have “repeat-use” value. In * 
; P.O. Box 904 * New Haven 4, Connecticut , ; 
continued on page 98 : 
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MEANS CONTROLLED DISPERSION FOR DRY SOLIDS: 


Spring loaded, low in- 
ertia mullers permit 
adjustable muller 
ures to suit job 
requirements—an- 
other Mix-Muller 
control feature! 


Intensive mulling 
can save you time 


and expensive reprocessing 


The Simpson Mix-Muller is specifically designed to put you 
in control of mixed properties. In this era of expensive, high 
purity materials such a machine can, in one operation, help 
you eliminate reprocessing, remixing and slash waste and 
rejects simply by making the most of prepared ingredients. 

For these reasons, the rapid increase in the use of the 
Simpson Mix-Muller has paralleled the increasing availa- 
bility of better, more uniform and more expensive raw 


materials. 


3 way mulling action coats each grain 


For similar reasons . . . Mix-Muller usage has paralleled a 
new, enlightened attitude on mixing practice among proc- 
essors who have learned that careful attention to mixing 
operations can be their most important source for savings. 

Can you afford to settle for less than controlled dispersion? 


See our advertisement: CHEMICAL ENGINEERING CATALOG 


» SIMPSON MIX-MULLER “DIVISION 


National Engineering Company 
652 Machinery Halli Bidg. Chicago, Illinois 


CHEMICAL ENGINEERING PROGRESS. 


For more information, turn to Data Service cord, circle 


KNEADING 

Because the mullers never touch the 
wearplate, you get an intensive kneading 
of the muller against material grains— 
through a deep bed of material. 


SMEARING 

The inside edges of the wheel have a 
shorter distance to travel than the outside 
edges to provide a smearing action— 
across the wide face of the mullers. 


SPATULATE ACTION 

...Note that mullers are set slightly off true 
radius so that as they roll they also skid 
sidewards to provide a spatulate action. 


«+» THIS 1S CONTROLLED DISPERSION 


WRITE FOR HANDBOOK 

—on mulling. 12-page bulletin explains 
controlied dispersion—gives details on 
9 Mix-Muller models (% to 60 cu. ft. 
batch capacity). 
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- a wide range of 
MAINTENANCE COATINGS 
that will save you money! 


What do your corrosion conditions require? This, in brief, is 
Carboline’s approach to each maintenance problem: a service-proven 
coating engineered to a specific condition. 

From our broad line of experienced maintenance coatings, we 
have a separate, correct system to match each condition—not one 
or two “‘cure-all’’ systems to fit all environments. It is this 
engineering approach that reduces maintenance costs and assures 
maximum economy. 

Carboline coatings are higher in solids content, which produces 
greater film build-up and requires fewer coats—reducing labor costs. 
Superior quality results in longer life and requires fewer recoating 
cycles—again reducing labor costs. That’s why Carboline coatings 
are inexpensive and give you better protection, too. 

May we have the opportunity to bid your next job? We'll prove 
we can reduce your maintenance costs. 

WRITE TODAY, meanwhile, for Maintenance Chart No. 5 
with complete details on 17 different maintenance systems. 


6005 


Sales engineers in principal cities. 
Consult your telephone directory. 


MAINTENANCE 
COATINGS 
WITH EXPERIENCE 


32-C Hanley Industrial Ct. St. Lovis 17, Mo. 


For more information, turn to Data Service card, circle No. 94 
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the chemical industry, on the other 
hand, because of wide differences be- 
tween processes, it may not always be 
economically feasible to automate 
fully, 

Possible optimum use of pilot plant 
plant computers may, in some cases, 
be in batch processes, rather than con- 
tinuous ones, Reason—computers, by 
their very nature, may be considered 
as tools for handling transient condi- 
tions, are therefore suitable for appli- 
cation where conditions change rapid- 
ly, and where complex calculations 
are required. 

By-product benefits 

The technical studies which must 
precede consideration of computer 
control, said one of the panelists, are 
extremely valuable in that they force 
more careful and complete thinking 
about chemical processes and_ their 
mechanisms. Corrollary—This addi- 
tional thinking may frequently result 
in less expensive or more profitable 
alternatives than on-line computer 
control. In some cases, rapid on-line 
information acquisition, a prerequisite 
for computer control, may be all that 
is needed. 


Trends 

Here is the consensus of the L.A. 
Symposium: 
® General-purpose computers will be 
used increasingly in process control 
systems. This will result in design of 
computers larger and faster than those 
presently available; 
® There will be an attempt to handle 
small problems by providing special- 
purpose equipment (digital, analog, or 
hybrid) using the techniques original- 
ly developed for larger, more expen- 
sive systems; 
@ Systems-oriented companies will be 
forced more and more into develop- 
ment of special transducers and an- 
alvzers. 


Another move in Koppers polystyrene 
plastic expansion policy is an increase 
in facilities at the Kobuta, Pa., plant, 
amounting to 15 percent. 


The newly finished Food Machinery 
and Chemical Research and Develop- 
ment Center at Princeton, N.J., con- 
tains a specially designed area for 
pilot scale studies in textiles, pulp and 
paper, detergents, metals and other 
fields. Other work going on at the 
center is in polymer applications and 
functional fluids, and general analyti- 
cal work. 
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KELLOGG 

BUILDS FOR 

| 
EXPANSION 


1951 


Recent completion of Imperial Chemical In- 
dustries’ third olefin plant at Wilton, England, 
has made these Works the largest petrochemi- 
cal venture outside the United States. With a 
current output of 110,000 tons per year of 
high-purity ethylene, and a potential output 
of 140,000 tons, I.C.I. Wilton is an outstand- 
ing example of engineering cooperation. 


Gere 


195 


The first plant was commissioned in 1951, and 
was the first full-scale adoption of the then 
novel process of oil pyrolysis developed in the 
Kellogg Laboratories. Its success led to the 
addition of No. 2 plant in 1956, and then to 
this latest extension, representing a 60°% in- 
crease in olefin capacity, in 1959. 


| 


| 1959 


Cooperation between client and contractor is 
the keynote of Kellogg’s contribution to chem- 
ical engineering. The Wilton Olefin Plant is 
the largest in the world based on liquid feed- 
stock. Kellogg is proud to have been associated 
with its development. 


To learn more about Kellogg's background in engineering and building olefin plants, at home and overseas, write for current Kelloggram 


THE M. W. KELLOGG COMPANY 


711 Third Avenue, New York 17,N. Y. A Subsidiary of Pullman Incorporated 


Offices of Kellogg subsidiary companies are in Toronto, London, Paris, Buenos Aires, Rio de Janeiro and Caracas 


For more information, turn to Data Service card, circle No. 2) 
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FACTS 


SPEAKING FOR BOWEN 


HARMAN D. DUMONT, 
Bowen specialist in 
small-scale test work, 
answers questions of 


interest to new 
product researchers 


2 


Q: Can special chemical or pharmaceutical 
products like those referred to in the adjoining 
article be spray dried experimentally without 
our becoming involved in expensive tests using 
commercial-scale spray drying equipment? 

A: Yes. The BOWEN LABORATORY 
SPRAY DRYER was developed with exactly 
that purpose in mind. This versatile, re- 
search-size unit features the same basic 
operational characteristics of large, conical- 
bottom production spray dryers. lt permits 
fast, qualitative evaluation of spray drying 
in connection with new product and new 
process development work. A few short, 
inexpensive tests using just a feu gallons 
of material usually will indicate whether or 
not spray drying can be of benefit to you. 
Q: Where can | have small-scale, exploratory 
tests of this kind carried out? 

A: The BOWEN TEST LABORATORY 
offers this service. Tests can be conducted 
with the Bowen Laboratory Spray Dryer 
using both centrifugal and nozzle atomiza- 
tion to determine which atomization method 
is the more suitable and a variety of sam- 
ples can be produced for your evaluation. 
O} course, in such test work, you benefit, too, 
from the specialized knowledge and skills 
we have acquired during our many years 
of running tests with a multitude of differ- 
ent products. 

Q: Can | purchase o Bowen Laboratory Spray 
Dryer so that spray drying can be explored as 
@ matter of standard practice in all new prod- 
uct development work right in our own 
laboratory? 

A: Yes. indeed. Hundreds of these units 
have been sold to universities, research in- 
stitutions and industrial laboratories 
throughout the world. In addition, this small 
dryer has proven to be an ideal small-lot 
production unit and is used widely for this 
purpose in certain pharmaceutical, ceramic 
and low-volume chemical specialty fields. 


Check items desired, clip and mail with your name, 
title and company address to Bowen Engineering, Inc., 
North Branch 13, N. J. 

(CO Editorial Reprint EL 

C) Laboratory Spray Dryer Bulletin 34 


Information on the feasibility of spray drying: 


BOWEN ENGINEERING, INC. 
North Branch 13, N. J. 
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FIGURES AND 


IDEAS 


FROM BOWEN ENGINEERING, 


‘ RECOGNIZED 
LEADER 
IN SPRAY 
DRYING 
SINCE 1926 


VOLUME 2, NO. 3 
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Potency of Heat-Sensitive Drugs 
Safeguarded by 
Spray Drying Process 


Eli Lilly & Co. Uses Bowen Spray Dryer In 
Vitamin and Antibiotic Production 


Operating deck and upper cylindrical 
portion of Bowen spray dryer used by 
Eli Lilly & Co. for drying vitamin and 


antibiotic slurries 
4 


Whenever minimum drying temperature and 
short residence time in the dryer are vital 
considerations in selecting the most suitable 
drying method for a difficult drying problem, 
spray drying always rates a top place among 
methods earmarked for serious evaluation. 
Take the case of Eli Lilly & Company for 
example: 

Over ten years ago, the engineers of Lilly's 


Glandular Products Division thoroughly ex- 
plored the spray drying process in their 
efforts to better insure the uniformity, con- 
sistency and full potency of certain pharma- 
ceutical products. In 1949, following exten- 
sive test work in the Bowen Test Laboratory 
and close collaboration between Bowen and 
Lilly engineers, a specially-engineered Bowen 
spray dryer was installed for drying a vari- 
ety of vitamin and antibiotic slurries con- 
taining extremely heat sensitive ingredients. 
DRYING TIME MEASURED IN SECONDS 
Because spray dried materials never reach 
the temperature of the dryer inlet air (due 
to immediate evaporative cooling effect) — 
and because total elapsed time from slurry 
introduction to dry product collection is 
only a matter of seconds—spray drying an- 
swered Lilly's problem of providing insur- 


For more information, turn to Data Service card, circle No. 134 
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ance against product degradation and loss of 
potency during processing 

COSTLY PROCESS STEPS ELIMINATED 
Furthermore, as is so frequently the case 
when spray drying is integrated into a proc- 
essing operation, certain formerly-required 
process steps (as double filtering and dry- 
ing) were eliminated, resulting in savings 
in time and processing costs. 

BOWEN SPRAY MACHINE PLAYS KEY ROLE 

The Bowen dryer used in Lilly operations 
is of conical-bottom design. The upper cyl- 
indrical portion of the drying chamber is 
10 feet in diameter. Proper atomization of 
the various vitamin and antibiotic slurries is 
accomplished by  ruggedly-constructed 
Bowen Spray Machine driving a multi-vaned 
centrifugal atomizer wheel at speeds of 
10,000 to 14,000 rpm depending upon atom- 
ization characteristics desired. 

Spray dryer capacity is rated at 20 tons 
per 24-hour day. The great bulk of product 
is collected in the first of two cyclone col- 
lectors and is carried by a jacketed, liquid- 
cooled screw conveyor to packaging or stor- 
age points, 

For more details on this installation, re- 
quest Editorial Reprint EL. 


INC. 
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e FREE—Detailed technical 
data on products and services 
advertised this month. 


e PLUS—Carefully selected ‘ 
new offerings of free techni- Numbers in bold fe 
cal literature. circied on Data Pos 
e IT’S EASY—WMerely circle 
appropriate numbers on the occurs. IFC, IBC, a 
Data Post Card, print your re- ments. 

turn address and mail. = 
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SUBJECT GUIDE to advertised products 


EQUIPMENT MATERIALS SEF 


Anodes, graphite (p. 11). Brochure Coatings, protective (p. 98). Mainte- Desig 
from Great Lakes Carbon gives tables nance Chart No. 5 from Carboline gives ture 
of standard sizes and grades of square complete details on 17 different main- Info 
and rectangular anodes. Circle 34. tenance systems. Circle 94. temp 


Burst Discs, graphite (p. 150). Stan- Circle 
dard sizes 1 to 8 in., burst pressure Defoamers, silicone (p. 9). Technical Desig 
ratings 1 to 400 Ib./sq. in., tempera- data and free samples available from (p. ¢ 
tures to 650° F. Technical data and Dow Corning. Circle 1. built 
Price Schedule from Kearney Indus- Chen 


tries. Crete 86. Desiccants (p. 121). Data from Johns- Desig 
Can Coder (p. 159). Data from J. M. Manville, Celite Div., on “Micro-Cel” plant 
Lehmann on automatic can and pack- synthetic calcium silicates. Circle 96. Parsc 
age coding machine. Sixty cans per neeri: 
minute. Circle 60. 126. 


_ Fluorine (p. 133). Bulletin from Mathe- 
Centrifugals (p. 23). Bowl diameters son gives technical data, handling pro- Desig 


from 6 to 54 in., separating forces : | 
from 30 to 3,000 gs. Info from Bird codures. Cielo 728. en 
Machine. Circle 148. plant 
Centrifuges, pressure (p. 6-7). Com- G@SeS, compressed (p. 133). New Cata- 5146, 
plete details on the “Merco” centrifuge '8 from Matheson has prices and data <i¢. 
from Dorr-Oliver. Circle 111. on 85 compressed gases and mixtures. ‘ 
Classifiers, air (p. 28). Bulletin aH. info 
467-40 from Hardinge gives complete ties { 
specifications of the “Gyrotor’’ air Gases, process (p. 115). Facilities for 114. 
classifier system. Circle 71. supply of tonnage quantities of oxygen, 

‘Compressors (p. 103). From single to nitrogen, hydrogen, helium, argon, Fabri 
six stages, from 125 to 42,000 Ib./sq. other process gases. Info from Air 151). 
in. pressure, for full range of gases. Products. Circle 5. te 


Info from Norwalk Co. Circle 61. 
Compressors (p. 112-113). Bulletin, Heat Transfer Cement (p. 165). Non- Fabri 
“Cooper-Bessemer Equipment for metallic adhesive with efficient heat IFC). 
Chemical Plants,"" gives full technical transfer properties. Bulletin 300 from tries, 
details. Circle 32. Thermon Mfg. Circle 25. Circle 
continued on page 102 continued on page 102 
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sign and Construction, low-tempera- | 
re gas separation plants (p. 143). : 
io from American Air Liquide on low- 
nperature processes and equipment. 
‘cle 77. ‘ 


99). Data on three olefin plants 
iit by M. W. Kellogg for Imperial 
emical Industries. Circle 21. 


sign and Construction, olefin plants : Ta 


sign and Construction, process 
ints (p. 31). Data from Ralph M. 
rsons on world-wide design, engi- 
ering, construction services. Circle 
6. 


sign and Construction, process 
ints (p. 91). Data from Werkspoor 
etherlands) on facilities for supply of « 
ints for ammonia, nitric acid, nitro- 
osphate, calcium nitrate, ammonium 
fate, urea. Circle 22. 


TWOIWIHO 


brication, process equipment (p. 34). 
o from Boardman Co. on its facili- 
s for design and fabrication. Circle 


YIOA MAN ‘QE MAN 


brication, process equipment (p. 
1). Technical data from Charles Ross 
Son on many types of mixing and 
nding equipment. Circle 135. 


brication, process equipment (p. 

>). Technical info from Wyatt Indus- « 
2s, Wyatt Metal & Boiler Works Div. 
cle 40. 
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Please enter my subscription to CEP 
One yr. [) Two yrs. {| Three yrs. [| 
(see page 3 for rates) 


This card not valid after August, 1960. 
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Data Service CEP’S DATA SERVICE—Subject 
a . . « for more information CIRCLE Ci 
CIRCLE NUMBERS and PRINT 
return address on reverse side 
ADVERTISED PRODUCTS & SERVICES | EQUIPMENT from page 101 
1 2-1 2-2 23 3 4 5 4 7 8-1 8-2 
83 84 9 10 Wo 12 13 4 15 1 WF Computer, analog (p. 87). Computer Fil 
sw 2D 3p 6 28 Systems, maker of DYSTAC analog ar 
51 52 53 = of multi-component distillation prob- Fil 
62 63 64 65 66 67 «68 69 70 7) 72-1 lem solution (CSI form 80-1-5-001). “F 
72-2 72-3 72-4 73 74 %75 % 77 %78 %79 80 Circle 95. po 
103 104 105 106 107 108 109 110 111 112 113 Fil 
114 115 «116 124 ternal mountings. Info from Jo-Bell 
125 126 127 128 #129 130 131 132 133 «#134 135 Products on the “Level Master. su 
136 137 138-1 138-2 138-3 138-4139 140 141 142 143 Circle 62. er: 
——— Controls, visual (p. 175). Booklet BE- fy, 
50 from Graphic Systems. Circle 82. M. 
FREE TECHNICAL LITERATURE Conveyors (p. 157). New 88page Ci 
301 302 303 304 305 306 307 308 309 310 311 312 313 314 315 | Conveyor Data Book from Continental ,, 
316 317 318 319 320 321 322 323 324 325 326 327 328 329 330 | Conveyor & Equipment. Circle 27. ple 
331 332 333 334 335 336 337 338 339 340 341 342 343 344 345 Conveyors, closed-belt (p. 21). Bulle- Fu 
346 347 348 349 350 351 352 353 354 355 356 357 358 359 360 tin 349 from Stephens-Adamson Mfg. sil 
361 362 363 364 365 366 367 368 369 370 371 372 373 374 375 describes Zipper-type conveyor eleva- we 
376 377 378 379 380 381 382 383 384 385 386 387 388 389 390 tors. Circle 47. Gz 
391 392 393 394 395 396 397 398 399 400 401 402 403 404 405 7” 
600 601 602 603 604 605 606 607 608 609 610 611 612 Crushers, jaw (p. 151). Capacities to da 
30 ton/hour. Bulletin 062 from Sturte- co 
i i el. fo 
Please enter my subscription to CEP wat 
One yr. (] Two yrs. [] Three yrs. 7 Crushers, rotary fine (p. 151). Reduce 12 
3 for rates soft to medium hard 3 to 8 in. material 
(see page ) > 
: down to % to 11% in. sizes. Bulletin Ga 
This card not valid after August, 1960. 063 from Sturtevant Mill. Circle 8-2. so 
M 
Cryogenic Equipment (p. 153). Tech- a 
nical data from Ryan Industries, Cryo- 
genic Dept. Circle 17. > 
A. MAY 1960 Deionizer (p. 165). Data from Elgin y, 
D t Ss 2 Softener on new Junior 120 Deionizer. H 
ata service Circle 45. 
. . for more information Info Bu 
gent’s Sons on dryers, coolers, » Cir 
CIRCLE NUMBERS and eneed extruders, granulators. Circle 46. He 
Dryers, fluidized-bed (p. 109). Data 15 
from General American Transportation Le 
ADVERTISED PRODUCTS & SERVICES on new fluidized-bed drying-cooling 7, 
1 2-1 2-2 2-3 3 4 5 6 7 8-1 8-2 system. Circle 33. He 
83 84 9 10 12 13 14 «15 16 17 Dryers, spray (p. 100). Bowen Engi- Bu 
6190 2228S neering offers Editorial Report EL on Co 
~ 35 7 38 39 spray dryer in vitamin and antibiotic bu 
5) 52 53. production, and Laboratory Spray 11 
59 60 61 ircle 134 
62 63 64 65 66 67 68 69 70 71 72-1 Dryer Bulletin 34. Circle . He 
72-2 72-3 72-4 73 74 %75 76 77 78 79 80 Dryers, spray (p. 118). Consulting Da 
= 7 0 services available at Nichols Engineer- Cir 
103 104 ing & Research on spray-drying in- 
06 107 108 109 110 411 «+112 «+113 : 
114 115 116 118 119 120 121 122 «123° «124 stallations. Circle 67. Fle 
125 126 127 128 129 130 131 132 133 «134 «135 Ejectors, vacuum (p. 160). Bulletin Idi 
136 137 138-1 138-2 138-3 138-4 139 140 141 142 143 from Jet-Vac gives complete technical 14 
144 145 146 147 148 149 150 data. Circle 107. pet 
Equipment, processing, graphite (p. 
FREE TECHNICAL LITERATURE | 29). New 32-page Report from Falls Inf 
301 302 303 304 305 306 307 308 309 310 311 312 313 314 315 | ‘!ndustries gives cost estimation data Inc 
316 317 318 319 320 321 322 323 324 325 326 327 328 329 330 | OM sraphite exchangers, coolers, ab- Bu 
331 332 333 334 335 336 337 338 339 340 341 342 343 344 345 | SoOrbers, pumps, valves, rupture discs, giv 
346 347 348 349 350 351 352 353 354 355 356 357 358 359 360 | Pipe & fittings. Circle 68. Inc 
361 362 363 364 365 366 367 368 369 370 371 372 373 374 375 | Evaporators (p. 116). Detailed techni- tec 
376 377 378 379 380 381 382 383 384 385 386 387 388 389 390 | cal info in Bulletin PP 509-1 from Gos- __ pai 
391 392 393 394 395 396 397 398 399 400 401 402 403 404 405 lin-Birmingham. Circle 73. cat 


+t guide to advertised products and services 
CORRESPONDING NUMBERS ON DATA SERVICE CARD 


Filter Materials (p. 134). Filter paper 
and cloth in variety of materials. Data 
from Filpaco Industries. Circle 123-2. 


Filter Papers (p. 90). New Bulletin on 
“How to use Perforated Plates for Sup- 
porting Filter Paper.’’ Eaton-Dikeman. 
Circle 57. 


Filter Presses (p. 159). Catalog from 
D.R. Sperry includes data on auxiliaries 
such as closing devices and plate shift- 
ers. Circle 10. 


Flowmeters (p. 133). Bulletin from 
Matheson features laboratory types. 
Circle 72-4. 


Fused Quartz Ware (p. 167). Com- 
plete Catalog from Thermal American 
Fused Quartz gives details of ‘‘Vitreo- 
sil’ line of laboratory and industrial 
ware. Circle 3. 


Gas Generators (p. 142). Technical 
data from Gas Atmospheres, Inc., on 
complete line of packaged generators 
for inert, CO,, nitrogen, hydrogen, re- 
ducing, and annealing gases. Circle 
125. 


Gaskets, ring, seamless (p. 175). In 
soft iron, copper, aluminum, Inconel, 
Monel, nickel, in range of sizes. South- 
ern California Oil Tool Co. Circle 70. 


Gauges (p. 156). Ranges from 15 to 
20,000 Ib./sq. in. Bulletin from Kunkle 
Valve. Circle 35. 


Heat Exchangers, panel-coil (p. 22). 
Data Sheet 15-60 Series and Price 
Bulletin 259 from Dean Products. 
Circle 59. 


Heat Exchangers, standardized (p. 
153). Bulletin 820 from Manning & 
Lewis describes complete line. Circle 
4 


Heat Transfer Equipment (p. 93). 
Bulletin HE-8 from Henry Vogt Machine 
Co. describes standard and custom- 
built heat transfer equipment. Circle 
11. 


Heaters, bayonet, tantalum (p. 27). 
Data from  Fansteel Metallurgical. 
Circle 79. 


Icing Systems (p. 140). Details from 
Flakice Corp. Circle 69. 


idiers, conveyor, pre-lubricated (p. 
144). In 20, 35, and 45° equal and 
unequal length rolls with various roll 
diameters and tubing wall thicknesses. 
info from Transall. Circle 113. 


Indicator, for rotameters (p. 163). 
Bulletin 170 from Brooks Rotameter 
zives full technical details. Circle 14. 


Indicator, shaft motion (p. 156). Pro- 
tects machinery by indicating stop- 
pages. Bulletin RG-21 from Bin-Di- 
cator. Circle 18. 


Jet-Venturi Equipment (p. 18). Techni- 
cal info from Croll-Reynolds on many 
types of jet equipment—compressors, 
condensers, heaters, pumps, mixers, 
reactors, absorbers, scrubbers, special 
jet-Venturi units. Circle 85. 


Joints, bali, flexible (p. 24). All sizes 
1% to 16 in. Bulletin 215 from Barco 
Mfg. Circle 2-3. 


Joints, expansion (p. 145). Technical 
data from Badger Mfg. Circle 44. 


Joints, rotary (p. 24). Bulletin 310 
from Barco Mfg. gives details of Type 
C rotary joints for steam, water, hot 
oil, air, gas, chemicals. Circle 2-1. 


Joints, swivel, self-aligning (p. 24). For 
pressures to 850 Ib./sq. in., tempera- 
tures from 750 to 1,000°F. Bulletin 
265 from Barco Mfg. Circle 2-2. 


Linings, tank, Hypalon (p. 129). Info 
from Du Pont on “‘Du Pont Elastomers 
in Industry."’ Also free subscription to 
“Elastomers Notebook."" Du Pont. 
Circle 149. 


continued on page 104 


MATERIALS from page 101 


Panthenol (p. 119-120). Data from U. S. 
Industrial Chemicals on use in toilet 
preparations. Circle 138-3. 


Perfluoropropane (p. 133). Bulletin 
from Matheson describes potential as 
gaseous dielectric. Circle 72-2. 


Polyethylene, finely-divided (p 119- 
120). Resin in powder form expected 
to expand use of polyethylene in tex- 
tiles, paper, metals, chemical specialty 
fields. Data from U. S. Industrial Chem- 
icals. Circle 138-1. 


Sodium (p. 119-120). Info from U. S. 
Industrial Chemicals on use as coolant 
in small nuclear reactors designed for 
use in satellites. Circle 138-4. 


Sodium Peroxide (p. 119-120). Data 
Sheet from U. S. Industrial Chemicals 
gives specs, typical analysis, properties, 
shipping data, uses. Circle 138-2. 


Steel, stainless (p. 125). Inventory 
Information from G. O. Carlson on all 
types of stainless steel plates and 
heads. Circle 29. 


Surfactants, nonionic (p. 131). Techni- 
cal data from Union Carbide Chemicals 
on its “Tergitol’’ line of nonionic 
surfactants. Circle 97. 


SERVICES from page 101 


Lubrication Research (p. 137). Contri- 
butions to the theory of lubrication 
from General Motors Research labora- 
tories. Circle 20. 
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CONTINUOUS SERVICE 
CUSTOM FABRICATING 
THE WORLD'S FINEST 
COMPRESSORS FOR 
EVERY INDUSTRY... 
FOR EVERY PURPOSE. 


PROVED IN USE FOR SUPERIOR QUALITY, 
DEPENDABILITY AND SAFETY... 
Whether you count the hours, the days, or the years, world- 
wide industry has counted on NORWALK as the reliable 
source of compressors that fulfill every specification: from 
single stage to six stages; from 125 to 42,000 PSI pressure; 
for a full range of gases: Acetylene, Air, Argon, Specific 
Hydro Carbons, CO and CO., Ethane, Ethylene, HCL, 
Heliunr, Hydrogen, Nitrogen, Nitrous Oxide, Oxygen. 
Phone TEmple 8-4766 in South Norwalk 
for immediate consultation of your inquiry. 


— 
Write, wire, descriptive Catalog C.1960 
COMPANY, INC., SOUTH NORWALK, CONNECTICUT 
COMPRESSOR SPECIALISTS TO WORLD-WIDE INDUSTRY SINCE 1864 


For more information, turn to Data Service card, circle No. 61 
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EQUIPMENT from page 102 


Mills, hammer (p. 151). Reduce to 20 
mesh. Bulletin 084 from Sturtevant 
Mill. Circle 8-4. 

Mills, impact (p. 96). High intensity 
mixing for thorough and constant dis- 
persion of trace ingredients. Info from 
Entoleter, Div. of American Mfg. Circle 
55. 


Mixers (p. 92). Technical data from 
Gabb Speciai Products on the ‘‘Shear- 
Fiow"’ mixer. Circle 81. 


Mixers (p. 97). Handbook on Mulling, 
12-pages, gives details on 9 Mix-Muller 
models, % to 60 cu. ft. capacity. 
Simpson Mix-Muller Div., National En- 
gineering. Circle 65. 


Mixers (p. 158). Technical info from 
Rapids Machinery on the “Marion” 
mixer. Circle 127. 


Mixers (p. OBC). Consulting services 
on all types of mixing problems avail- 
able at Mixing Equipment Co. Circle 
37. 


Mixers, portable (p. 164). Specially 
designed for small batch processes. 
Bulletin 530-E from Eastern Industries, 
Mixer Div. Circle 26. 


Nozzles, spray (p. 158). Complete 
Catalog 24 from Spraying Systems. 
Circle 112. 


Nozzles, spray (p. 162). Capacities 
from ¥% pint/min. to 4,000 gal./min. 
In bronze, cast iron, stainless. Catalog 
from Spray Engineering. Circle 109. 


Nozzles, spray (p. 167). Catalog 1 
from Monarch Mfg. Works gives tech- 
nical details on all types. Circle 78. 


Packing, tower (p. 139). Comprehen- 
sive Booklet from Harshaw Chemical 
on application of ‘‘Tellerettes’’ to tower 
packing problems. Circle 6. 


Preheaters, air (p. 117). Technical 
data from Air Preheater on the Ljung- 
strom continuous regeneration prin- 
ciple. Circle 124. 


Processor (p. 140). Specially designed 
for heat-sensitive materials. Info from 
Kontro. Circle 98. 


Pulverizer (p. 141). Catalog 87 from 
Combustion Engineering, Raymond 
Div., gives details of the IMP Mill, 
multi-purpose pulverizer. Circle 66. 


Pulverizers (p. 160). American Pulver- 
izer specializes in equipment for re- 
ducing or salvaging materials. Techni- 
cal info. Circle 28. 


Pumps, controlled-volume (p. IBC). 
Bulletin 553-1 from Milton Roy is 
general introduction to _ controlled- 
volume pumping. Circle 12. 
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CIRCLE CORRESPONDING NUMBERS ON DATA SERVICE CARD 


Pumps, metering (p. 26). Catalog 59 
from Lapp Insulator has 28 pages of 
metering pump data and methods. 
Circle 36. 


Pumps, nuclear (p. 152). Specially de- 
signed for abusive applications. Info 
from Nagle Pumps. Circle 133. 


Pumps, plastic, sealless (p. 146). For 
corrosives, abrasive slurries, gases. 
Discharge pressures to 60 Ib./sq. in., 
temperatures from minus 60 to plus 
400°F. Catalog from Vanton Pump & 
Equipment. Circle 56. 


Pumps, process (p. 13). All technical 
details from Ingersoll-Rand. Circle 64. 


Pumps, rotary screw (p. 88). Capaci- 
ties from 1 to 2,000 gal./min., vis- 
cosities from 32 to 1,000,000 SSuU, 
discharge to 1,000 Ib./sq. in. for vis- 
cous liquids, 200 Ib./sq. in. for water 
and light oils. Info from Sier-Bath Gear 
& Pump. Circle 99. 

Pumps, self-priming (p. 166). Stan- 
dard operating pressures 3 to 50 ib./ 
sq. in. Catalog 58 has construction 
details, capacity charts. Ertel Engi- 
neering. Circle 128. 


DEVELOPMENT OF THE MONTH 


“THREE-IN-ONE"’ COMPUTER 
(Circle 602 on Data Post Card) 


The new solid state IBM 7080 data processing 
system is reported to be the most powerful 
computer designed specifically for developing 
business information. The new machine has three 
modes of operation and can easily accept and 
process programs from the IBM 705 1, II and 
705 Ill systems in addition to programs designed 
for the 7080. 

The new system can make 303,000 logical 
decisions, read or write 312,500 characters of 
information, add or subtract 78,000 six-digit 
numbers, or multiply 7100 six-digit numbers in 
the time span of one second. 

The IBM 7080 is said to be able to produce 
management reports, process payrolls, inventory 
control, and perform various accounting jobs. 

For more information from International Busi- 
ness Machines Corp., Circle 602 on Data Post 
Card 


Pumps, small (p. 127). Info from Eco 
Engineering on rotary, centrifugal, gear 
types. Circle 43. 


Pumps, vertical (p. 130). No sub- 
merged bearing. For pumping abrasive 
and corrosive slurries. Info from Law- 
rence Pumps. Circle 108. 


Pyrometers, surface (p. 30). Scale 
range to 2,000°F, thermocouples for 
every application. Bulletin 4257 from 
Alnor on the ‘‘Pyrocon.” Circle 15. 


Reactors, glassed-steel (p. 107). 
Pfaudier Permutit introduces new “RA” 
Series Glassteel Reactors with many 


design improvements. Bulletin 988. 
Circle 131. 
Rectifiers (p. 144). Sel-Rex offers 


Guide to Industrial Rectifier Equip 
ment. Circle 39. 
Reflux Splitter (p. 157). Pyrex and Tef- 
lon construction for corrosion resist- 
ance. Bulletin RS-2 from Chem Flow 
Corp. Circle 30. 


Rolls, crushing (p. 151). Reduce soft 
to hard 2 in. and smaller materials to 
12-20 mesh. Bulletin 065 from Sturte- 
vant Mill. Circle 8-3. 


Separators, entrainment (p. 4). Case 
Study 1003 and Bulletin 21 from Otto 
H. York. Circle 130. 


Sieves, testing (p. 128). Exact open- 
ings, no crevices, strong durable cloth, 
cloth renewable. Details from Newark 
Wire Cloth. Circle 13. 


Sifter, rotary (p. 5). Single or mul- 
tiple separations as fine as 325 mesh. 
Bulletin 503 from B.F. Gump. Circle 
75. 


Sizing Machines (p. 148). Booklets 
from Simon-Carter on sizers, graders, 
separators. Circle 74. 


Stills, molecular (p. 135). New Bro- 
chure from Arthur F. Smith on ‘‘Mole- 
cular Distillation with the Rota-Film 
Still.” Circle 4. 

Stirring Bars, magnetic (p. 164). In 
Teflon, Kel-F, Tygon, and polyethylene. 
Data from Laboratory Plasticware 
Fabricators. Circle 122. 

Storage Spheres, cryogenic (p. 149). 
Info from Graver Tank & Mfg. Circle 
147. 

Surge Absorbers (p. 32). Wide range 
of sizes and pressure ratings. Data 
from Hydril Co. Circle 16. 


Tanks, rubber-lined (p. 134). Complete 
technical data from Gates Rubber Co. 
Circle 80. 


continued on page 106 
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Successful applications of DeZurik Valves with 
VITON covered plugs include Sodium Sulphide, 
Polyester Resin, Naphtha, Hot Tallow, Fish Oil, 
Maleic Acid, Phthalic Acid, Sulfurous Acid, Fuel 
Oil, Tar, Raw Coke Oven Gas, Sodium Hypo- 
chlorite, Coal Tar, Phosphoric Acid, Hexane, 
Tetraethyl Lead, Sulphuric Acid, Epoxy Resin, 
Chlorine, Ferrous Sulfate, Styrene, Gasoline, 
Nickel Carbonyl Gas, Hydrofluoric Acid, For- 
maldehyde, Steam, Perchlorothylene, Trisodium 
Phosphate. 

DeZurik Valves are available in Semi-Steel, 
Bronze, Acid Resisting Bronze, Ni-Resist, Alumi- 
num, Carbon Steel, Stainless Steel, Alloy 20. 
Nickel, Monel, Hastelloy B, Hastelloy C, and 


other metals. 


DeZurik Valves 
with COVERED 
PLUGS for LONG LIFE 
CORROSIVE LIQUIDS, 
GASES 


This DeZurik Eccentric Valve, with Viton-covered 
plug, will CLOSE TIGHT and LAST LONGER on 
high temperature corrosives. 

The physical properties of VITON are particularly 
desirable when combined with DeZurik Eccentric 
Valves. Its resiliency guarantees tight shut off, even 
on slurries! Its temperature resistance greatly extends 
the range of installations on which DeZurik Valves 
can be advantageously employed. And its resistance to 
chemical attack is shown in the partial list on the left. 

These properties make VITON one of the fastest- 
growing members of the family of DeZurik plug- 
covering materials. 


CORPORATION 


VITON is a registered trademark of DuPont 


For more information, turn to Reader Service card, circle No. 19 
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EQUIPMENT from page 104 


Tanks, stainless (p. 134). For storage 
and mixing. Vertical, horizontal, regular 


Styles. Info from Filpaco Industries. 
Circle 123-1. 
Tanks, stainless steel (p. 12). Data 


Sheet Bulletin 1159 ‘‘SC’’ Series from 
Doyle & Roth Mfg. gives details of 
standardized models. Circle 132. 
Temperature Control Instruments (p. 
136). Off-on, proportioning, high-level, 
stepless, program. Bulletin COM from 
West Instrument. Circle 31. 


Thermocouple Extension Wire (p. 152). 
Bulletin 1200-3 from Claud S. Gordon 
gives specifications, technical data. 
Circle 76. 


Tubing, plastic (p. 85). Bulletin T-100 
from U. S. Stoneware gives technical 
data on “Tygon” corrosion-resistant 
plastic piping. 65 sizes to 4 in. O.D. 
Circle 54. 


Tubing, 
and flexibility 


Teflon (p. 161). Toughness 
in temperature range 


SUBJECT GUIDE to 


CIRCLE 


EQUIPMENT 


301 Chains and Sprockets. New 44- 
page Book with over 2000 types and 
sizes of roller chains and sprockets 
from Link-Belt Co. 


302 Chromatographs, gas. Bulletin 
from Beckman describes industrial gas 


chromatographs used for process 
stream analysis. 
303 Classifiers, spiral. New 28-page 


Catalog presents principles, design de- 
tails, capacities, applications of spiral 
classifiers from Mine and Smelter Sup- 
ply Co. 

304 Collector, dust. Bulletin describes 
equipment for collecting and conveying 
fine particles. Data from Mikro-Prod- 
ucts. 


305 Compressors, air. New 16-page 
Bulletin entitled ‘‘Economical Air for 
Industrial Needs" includes details of 
new DMR compressors from Cooper- 
Bessemer. 


306 Computer. Brochure describes 
features of Control Data Corporation's 
all-transistorized digital computer 1604. 
cqntinued on page 108 
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from minus 90 to plus 250°C. Data 
from L. Frank Markel & Sons. Circle 9. 


Tubing Bundles (p. 163). Polyethylene 
tubes enclosed in PVC sheath. Bulletin 
PPI-59. Pyramid Plastics. Circle 38. 


Vacuum Producers (p. 25). Bulletin 
5H-HS from Schutte & Koerting gives 
complete technical details of packaged 
“Hydro-Steam”’ units. Circle 83. 


Valves, control (p. 150). Complete de- 
tails from George W. Dahli on compact 
in-line on-off control valves. Circle 58. 


Valves, corrosion-resistant (p. 105). 
Data from DeZurik on valves with Viton- 
covered plugs for corrosive liquids, 
slurries, gases. Circle 19. 


Valves, diaphragm, motor (p. 162). 
Technical data from Fisher Governor. 
Circle 24. 


Valves, ‘‘Flo-Ball."’ (p. 19-20). Details 
from Hydromatics on new design 
claimed to have better flow than gate 


MATERIALS 


337 Alloy, high temperature. Booklet 
from Westinghouse gives technical 
data on W-545 vacuum melted, high 
temperature alloy. 


338 Aluminum. A survey of aluminum 
welding, brazing, and soldering is in 
Manual from All-State Welding Alloys 
Co. 


339 Aluminum Alloys. A 24-page Book- 
let from Olin Mathieson Chemical Corp. 
is a selection guide and handy refer- 
ence for aluminum alloy users. 


340 Bearings, aluminum. Ninety-pages 
of Technical information from Alumi- 
num Company of America covers engi- 
neering and test data of aluminum 
bearings. 


341 Benzotrifiuoride, isomers. Details 
for four fluorinated chemical com- 
pounds reviewed in Bulletin from 
Hooker Chemical Corp. 


342 Carbon Dioxide. New 24-page 
Booklet has applications, properties, 
manufacture, and distribution of solid, 
liquid, gaseous CO,. Pure Carbonic Co. 
continued on page 108 


free technical literature 
CORRESPONDING NUMBERS ON DATA SERVICE CARD 


valves, better sealing than globe valves, 
better reliability than plug valves. 
Circle 137. 


Valves, split-body (p. 36). Interchange- 
able construction permits 432 valve 
combinations from single split-body. 
Catalog 132 from Kieley & Mueller. 
Circle 41. 


Vessels, cryogenic (p. 89). For low- 
temperature storage of oxygen, me- 
thane, ethylene, nitrogen, hydrogen. 
Info from Chicago Bridge & Iron. Circle 
42. 


Viscometer (p. 10). For end point de- 
termination and continuous in-process 
viscosity recording. Application Data 
Sheet from Brookfield Engineering 
Laboratories. Circle 23. 


Water Treatment Systems (p. 95). Tech- 
nical data from Eimco on the Eimco- 
Process system for recovery of waste 
Circle 100. 


process water. 


SERVICES 


355 Calorimetry, manual. New 56-page 
Technical Manual on oxygen bomb 
calorimetry is available from Parr In- 
strument Co. 


356 Chart, hardness conversion. Chart 
showing relation between hardness by 
various testing systems and tensile 
strength of carbon and alloy steels. 
Babcock & Wilcox. 


357 Facilities, research and develop- 
ment. Brochure describes services, 
facilities, engineering projects of Micro- 
tech Research Co. 


358 Facilities and Services. Bulletin 
from Vulcan Mfg. describes manufac- 
turing facilities and equipment design 
services. 


359 lon exchange. Complete descrip- 
tion of the ion exchange process used 
in water conditioning is available from 
Pfaudler-Permutit, Inc. 


360 Maintenance, giassed-stee! reac- 
tor. Twelve-page Manual from Pfaudier 
Co. gives installation, operation, main- 
tenance data for glass-lined reactors. 

continued on page 108 
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FLUIDICS*‘‘at work 


Different silhouette and light-bive exterior tell you the Pfaudier 
“RA” Series Glasteel Reactor is new. Unit shown has BH drive. 


TW drive, one of two new drives, 
provides increased stability for 
agitator shaft. Runs very quietly. 


“Mirror image” provides like-size 
nozzies on each half of top head. 
Facilitates piping 


Offset bottom head outlet is in 
sweep path of agitator and in line 
with top head manhole. 


NEW from top to bottom... 
Pfaudler ““RA”’ Series Reactors 


The old “Pfaudlers” (R Series) that you're 
so familiar with are passing from the scene. 
In their place, we now offer the all- 
new “RA” Series Glasteel Reactors with 
many significant design improvements. 


Two New Drives. Starting at the top, you'll 
find the TW drive on the 300 through 
1000 gallon reactors for power require- 
ments to 15 H.P. The BH drive takes 
over on the 1500 gallon and larger sizes 
for power requirements to 60 H.P. 
Both drive designs are compact, easily 
installed and maintained. Very quiet, too 
—a difference that’s appreciated when 
operating a full line of reactors. 


Mirror-Image Top Head. Next note the 
equal number of nozzles on each half of 
the top head, placed symmetrically for 
ample freedom in piping. For example, 
you can feed two reactors from a single 
tee—one to the left, one to the right. 

And, since there are no cumbersome 
drive supports, you have convenient ac- 
cess to manhole, observation window, 
nozzles, drives, baffles, dip pipe and me- 
chanical seal. 


Offset Drain. Off the bottom head you get 
fast drainage, since the outlet has been 


offset from center to a position in the di- 
rect sweep path of the agitator. Also, the 
outlet is in line with the top head man- 
hole for convenient inspection. 
Corrosion Resistance. Of course, inside 
there’s Glasteel 59. Excellent resistance 
to all acids (except HF) to 350° F. and 
on to 450° F., depending on concentra- 
tion. Mild alkalies at moderate tempera- 
tures are also permissible. Thermal shock 
resistance is up 30% over the “R” Series. 
At a vessel temperature of 250° F., your 
recommended safe temperature differen- 
tial is now 260° F. Abrasion resistance 
has also been increased by 20% . Glasteel 
59 is smooth—resists build-up of sticky 
products. As a result, you have high heat- 
transfer rates, increased product yield, 
fewer shutdowns for cleaning, and much 
longer service life. 

Stock Delivery. Standard “RA” Series Re- 
actors range in size from 300 to 4000 
gallons with the 500, 750, 1000 and 2000 
gallon vessels stocked for two-week de- 
livery from receipt of your order. 

Write for specifications. New Bulletin 
No. 988 is now available. For your copy, 
write to our Pfaudler Division, Dept. 
CEP-50, Rochester 3, New York. 


J& PFAUDLER PERMUTIT inc. 


Specialists in FLUIDICS...the science of fluid processes 


Yield up, costs down 
for Johnson’s Wax 
with Titan centrifuge 


When you take the wax from the 
carnauba palm tree leaf, the wax 
becomes contaminated with resid- 
ual leafy particles. 

Since S. C. Johnson & Son, Inc., 
Racine, Wisconsin, uses large quan- 
tities of carnauba wax in their man 
products, the cost of raw mere | 
and clarifying are significant. 

Before turning to centrifuging, 
some refined carnauba was pur- 
chased, and considerable crude was 
clarified using plate and frame filters. 
Costs were high. Yields were low. 

Then the Pfaudler Titan Super- 
jector was installed. Yields of yl 
fied crude increased from 90% to 
97%. Consider that the value of re- 
fined carnauba is 80 cents a pound, 
and these savings take on real pro- 
portions. Also, the quality of the 
clarified wax is so that 
it’s no longer necessary to purchase 
premium-priced “refined” grade. 


Carnauba wax melts at 180° F., 
therefore, the Titan centrifuge at S. 
C. Johnson was specially equipped 
to maintain a bowl temperature of 
approximately 240° F, 

Other Uses. The unique “Select- 
eject control” in a Pfaudler centri- 
fuge provides broad-range product 
handling. With continuous feed and 
solids-only discharge, you get maxi- 
mum dewatering and concentration 
of slimy solids. With instantaneous 
discharge of full bowl contents, 
coarse, compacting-type granular 
solids are effectively handled. 

See for Yourself. Schedule a test 
of your product in Pfaudler’s Test 
Center or in your own plant under 
production-scale conditions with a 
Pfaudler field evaluation unit. For 
details, write for Bulletin No. 946. 
FLUIDICS wherever you are: Pfaudler 
Permutit is a world-wide company 
with plants in Germany, Great Britain, 
Canada, Mexico, Japan and four in 
the United States. 


*FLUIDICS is the Pfaudler 
Permutit program that integrates 
knowledge, equipment and ex- 
perience in solving problems in- 
volving fluids. 


For more information, turn to Data Service card, circle No. 131 
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EQUIPMENT from page 106 


307 Computer, transistorized. Informa- 
tion for general purpose digital com- 
puter RPC-4000 for business and engi- 
neering data from Royal McBee Corp. 


308 Conditioner, water. Information for 
equipment and soluble phosphate ma- 
terial for treating water is available 
from Stiles-Karisonite Corp. 


309 Cryogenic Systems. New Brochure 
from Air Products Inc. describes minia- 
ture refrigeration systems for cooling 
electronic devices from 3.5 to 200°K. 


310 Data Processing System. Brochure 
describes the Burroughs 220 electronic 
data processing system. 


311 Diaphragm Seals. A new Catalog 
from Brooks Rotameter Co. gives full 
description, specifications, prices for 
corrosion and clogging protective seals. 


312 Distillation, ballast tray. Technical 
Bulletin gives performance curves and 
operating data for V-1 fractionating 
device from Fritz W. Glitsch & Sons. 


314 Dryers, heat-less. Bulletin DD-180 
gives advantages, operation, capacity 
of gas dryers from Trinity Equipment 
Corp. 

315 Dumpers. Details of equipment 
for lifting and dumping free flowing 
materials from Conveyors and Dump- 
ers, Inc. 


316 Equipment. Catalog presents ca- 
pacities of air and liquid handling 
equipment, heat exchangers, boilers, 
etc. from American-Standard. 


317 Equipment, plant. Booklet covers 
pumps, compressors, condensers, vac- 
uum equipment, and air hoists avail- 
able from Ingersoll-Rand. 


318 Equipment, plastic. Catalog lists 
specialized Teflon coating for metal 
parts by fabricator—tLaboratory Plastic- 
ware Fabricators. 


319 Fans, low-speed, high-volume. Re- 
vised Bulletin from Hartzell Propeller 
Fan Co. describes complete line of 
industrial fans. 


320 Filters. New 16-page Booklet de- 
scribes filtration products for industrial 
processes. Purolator Products, Inc. 


321 Fuel Cells. Booklet from General 
Electric discusses basic facts, features, 
types of fuel cells under investigation. 


322 Gas Engine, turbocharged. A 26- 
page Bulletin completely describes 
compact, high horsepower driver for 
compressors, generators, pumps. Clark 
Bros. Co. 


323 Heat Exchangers. Technical Data 
Sheets from Dean Products, Inc. de- 
scribes heating and cooling applications 
of Dean Panelcoils. 


324 Heat Exchangers. Booklet contain- 
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ing applications, design specifications 
for heat exchangers from Reynolds 
Metals Co. 


325 Heat Exchanger, graphite. Twenty- 
page Engineering Manual containing 
design data for impervious graphite 
heat exchangers from Carbone Corp. 


326 Instruments, level. Bulletin of con- 
tinuous level indicator/controllers for 
liquids or granular solids from Instru- 
ments, Inc. 


327 Instrument, volume of solids. 
Description and operating details of 
invention for measuring true volume, 
density, porosity of solids. Houston 
Instrument Corp. 


328 Pipe, armored. Bulletin describing 
properties of fiber glass reinforced 
plastic pipe for chemical corrosion 
control available from Haveg Indus- 
tries. 


329 Pipe, fittings. Details of Plainiock 
method of connecting plain or beveled 
end pipe from Victaulic Company of 
America. 


330 Pump, metering. Design features, 
materials of construction, selection 
data available in Brochure from Ameri- 
can Meter Co. 


331 Switch, magnetic. Detailed infor- 
mation available from Space Compo- 
nents Inc. for new, environment proof, 
magnetically activated switch. 


332 Tanks, wood. A 28-page reference 
and data Handbook contains informa- 
tion concerning applications of wood 
tanks in the chemical industry. Wend- 
nagel and Co. 


333 Thermocouple Assemblies. New 
40-page Catalog and price list contains 
information for industrial thermocoup!e 
applications. Minneapolis-Honeywell 
Regulator Co. 


336 Valve, solenoid. Selection Manual 
for solenoid valves from Valcor Eng. 
Corp. lists corrosive applications and 
materials. 


MATERIALS from page 106 


343 Chemicals. Forty-page 1960 Cata- 
log lists names, formulas, properties 
of 200 research chemicals from Dow 
Chemical Co. 


344 Chemicals, rubber industry. Bro- 
chure describes physical, chemical 
properties of materials for rubber and 
polyurethane industries. Eastman 
Chemical Products. 


345 Coatings. A 13-page Booklet with 
specifications, properties, uses for 
complete line of coal-tar protective 
coatings from Allied Chemical Corp. 
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346 Insulations. Catalog covering com- 
plete line of industrial insulations for 
sub-zero to 1900°F service from Bald- 
win-Ehret-Hill, Inc. 


347 Insulation, inorganic. Catalog de- 
scribing rigid inorganic insulaton for 
electronic and missile industries from 
Haveg Industries, Inc. 


348 Lubricant. Bulletin 126B presents 
properties of Molykote G_ lubricant. 
Small sample tube also available from 
Alpha-Molykote Corp. 


349 Molybdenum. Booklet describes 
molybdenum products, their forms and 
applications. Data from Climax Molyb- 
denum Co. 


350 Plastics. New 64-page Catalog 
contains information on plastics avail- 
able in sheet, rod, tube, films. Com- 
mercial Plastics & Supply Corp. 


351 Plastics. New 36-page Catalog 
from Raybestos-Manhattan, Inc. de- 
scribes properties and shapes of com- 
plete line of plastic products. 


352 Polyethylene Glycols. New 40-page 
Booklet from Union Carbide Chemicals 
presents technical information and ap 
plications for Carbowax polyethylene 
g'ycols. 

353 Silicones. Engineering Guide gives 
summary of forms, properties, applica- 
tions of silicones from Dow Corning 
Corp. 

354 Stainless Steel, chart. Revised 
Data Chart from Peter A. Frasse & Co. 
provides analyses of 58 different stain- 
less steels with SAE, AMS, and AISI 
designations. 


SERVICES from page 106 


361 Psychrometric Chart. Humidity 
Chart from J. O. Ross Engineering con- 
tains enthalpy table of moist air. 


362 Radioisotope Wall Chart. Impor- 
tant information on dosimetry, decay, 
gamma ray absorption and spectra, 
etc. are available on wall chart from 
Baird-Atomic, Inc. 


363 Slide Rule. information concern- 
ing the availability of a circular slide 
rule and concise conversion tables 
marketed by Sama & Etani. 


A.1.Ch.E. Membership 


Brochure—‘‘Know Your Insti- 
tute’’—ttells objective aim and 
benefits to chemical engineers 
who join this nation-wide organ- 
ization, includes membership 
blank. Circle number 600 on 
Data Post Card. 
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Wet product fed into drying unit at “A” is fluidized, 
passes over heat exchange surfaces and is fed automatically 
into the cooling chamber. Again fluidized, it is cooled to 
the desired temperature. Leaving the cooler at “B’’, it is 
fed to next operation at a uniform rate. Fines from drying 
and cooling stages are captured by dust collectors. There is 
no product loss. 


FLUIDIZING 
AIR BLOWER 


CONDENSAT 
OU 


E 
LOUISVILLE T 
FLUIDIZED BED 


DRYER 


LOUISVILLE 
FLUIDIZED BED ey 
COOLER 


COOLING 
WATER IN 


Major break-through in drying and cooling techniques announced by 


GENERAL AMERICAN 


A new system for drying and cooling has been per- Louisville Fluidized Bed equipment offers these 
fected by General American Transportation Corpora- advantages: 

tion through their development of Louisville Fluidized . Accurate, instantaneous temperature control 
Bed* equipment. Two Louisville units, one functioning 2. High heat transfer that permits compact design 


: 3. Low maintenance costs (no moving parts) 
as a dryer and one as a cooler are coupled vertically to 4. Less cleaning time and labor 


provide a continuous automatic operation. 5. Less floor space (equipment is vertical) 

The system is particularly useful for crystalline 6. No hot spots (product is fully protected) , 
chemicals, resins, polyvinyl acetate beads, polyethy- Because of their simplicity, Louisville Fluidized : 
lene pellets, sugar and similar products having the —_ Bed dryers and coolers adapt readily to complete 
proper particle size distribution. automation. 


For full details about this revolutionary development in drying techniques, write Dept.G 


Process Equipment Division 


GENERAL AMERICAN TRANSPORTATION CORPORATION 
135 South LaSalle Street 

Chicago 3, Illinois 

Offices in principal cities 


*Patents Pending 


For more information, turn to Data Service card, circle No. 33 
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5 DAYS FREE EXAMINATION 


Tray Efficiencies in Distillation Columns—Final Report 
from University of Delaware and North Carolina State Col- 
lege. Research carried out under grants awarded by the 
Research Committee of the A.I.Ch.E. with funds from forty- 
one chemical and petroleum companies: 

Delaware Report, 120 pp., paper bound. Members $5.00, 
nonmembers $10.00. 

North Carolina Report, 28 pp., paper bound. Members 
$2.00, nonmembers $4.00. 


A.1.Ch.£. MANUALS 


Bubble-Tray Design Manual—a concise, practical manual 
that enables the engineer to predict efficiencies for commer- 
cial bubble trays used in multi-component fractionation. It 
includes sample calculations made on plant-scale columns 
and contains calculation form sheets for the use of the 
reader. This manual was produced by the Distillation Sub- 
committee of the A.I.Ch.E. Research Committee as a culmi- 
nation of five years of research sponsored by the Institute 
and the chemical industry. 6 by 9 in., hard cover, $5.00 to 
A.I.Ch.E, members, $10.00 to nonmembers. 

Pump Manual—a comprehensive presentation of available 
data on chemical pumps, including classification of pumps, 
relationships among categories and types, nomenclature, in- 
stallation check lists, inquiry and record forms, guides to 
materials of construction, ASA mechanical standards, and 
the A.I.Ch.E. Performance Testing Procedure. 8% by 11 in., 
loose-leaf format, $10.00 to A.I.Ch.E. members, $20.00 to 
nonmembers. Published February, 1960. 


A.1.Ch.E. STANDARD TESTING PROCEDURES 


Directions for directing and interpreting tests of equip- 
ment for comparison with the manufacturer’s predicted per- 
formance, 

1. Heat Exchangers—Sensible Shell and Tube, ... 
$.25 to members $.50 nonmembers 


2. Heat Exchangers—Condensers .............. $1.00 
4. Impeller-Type Mixing Equipment, ........... $1.50 
5. Centrifugal Pumps (Newtonian Liquids), ..... $2.00 


6. Dryers (Rotary Continuous Direct-Heat Dryers) $1.00 


AMERICAN INSTITUTE OF CHEMICAL ENGINEERS 
25 West 45 Street 
New York 36, New York 


Please send these publications: 


TRAY EFFICIENCIES IN DISTILLATION COLUMNS 
Memb. Nonmember 


[_] University of Delaware Report $ 5.00 $10.00 
{] N. C. State College Report 2.00 4.00 
A.1.Ch.E. MANUALS 
[] Bubble-Tray Design Manual $ 5.00 $10.00 
{] Calculation Form Sheets .25 .25 
() Pump Manval 10.00 20.00 
A.i.Ch.E. STANDARD TESTING PROCEDURES 
{] Heat Exchangers—Sensible Shell and Tube $ .25 $ .50 
|] Heat Exchangers—Condensers 1.00 1.00 
|] Absorbers 1.00 1.00 
impeller-Type Mixing Equipment 1.50 1.50 
C) Centrifugal Pumps (Newtonian Liquids) 2.00 2.00 
Dryers (Rotary Continuous Direct-Heat Dryers) 1.00 1.00 
PRINT Nome 


Nonmember 
() Check enclosed (add 3% sales tox for delivery in New York City) 


C) Bill me 
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SAVE THOSE BACK ISSUES! 


Every so often an unprecedented demand 
for a particular issue, or an unexpected influx 
of new subscribers and members puts the 
editor in the embarrassing position of run- 
ning out of copies of Chemical Engineering 
Progress. This ~ happened several times in 
our short history and if members have copies 
of any of the following issues, we would be 
glad to purchase them. 


The issue which we need and for which 
we will pay 75 cents each is: February 1960. 


All these issues were overprinted to the 
usual extent, but because popular features 
spurred single copy sales, our reserves are 
exhausted. 


Help fellow members by sending your 
back numbers of the issues specified above 
to: 

Mrs. E. PLATTNER 

Chemical Engineering Progress 
25 West 45 St. 

New York 36, N. Y. 


SAFETY in air 


and ammonia plants 


may save a life! This publication contains 
articles which appeared in CHEMICAL EN- 
GINEERING PROGRESS—plus reports on 
A.1.Ch.E. Symposia held in 1956, 1957, 1958. 
84 pages, paper bound. Prices: 1-4 copies: 
Members, $1.50: Nonmembers, $1.75; 5 or 
more copies, $1.25 each. Postage extra when 


payment does not accompany order. 


AMERICAN INSTITUTE OF CHEMICAL ENGINEERS 
25 West 45 Street, New York 36, N. Y. 


Send ...... copies of Safety in 
Air and Ammonia Plants to 


PRINT NAME 


COMPANY 


STREET 


CITY 


Member [] Nonmember [ | 
Check enclosed [| Bill me [| 
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Results... from a five-year study of bubble-tray efficiencies 


An A.L.Ch.E. Technical Manual 


Bubble-Tray 
Design Manual 


prediction of fractionation efficiency 


by the 
Distillation Subcommittee 
of the Research Committee 


Limited Edition 


1. Enables the engineer to predict efficiencies for 
commercial bubble trays used in multicomponent 
fractionation. 


TABLE of CONTENTS 


2. Contains sample calculations made on plant-scale 
columns. 


II. Methods of Calculating Physi- 
14 


III. Research Results .......... 25 


3. Includes calculation form sheets for the use of 
the reader. (Additional sheets may be pur- 


Efficiency Prediction Method . 

chased. ) 

V. Methods to Increase Efficiency. 72 

Available NOW to 

VI. Multicomponent Systems.... 74 fALChE 

emmpers OF 5.00 
ibe VII. Tray Design ............ 76 

$10.00 
VIII Fractionation ........ 

Calculation form sheets........... .25 


(One bound in book but also available for 


separate purchase) 


prices are postpaid 


Conversion Factors ........... 


Tables 1 through 6............ 89 Hard covers, gold stamped, 64%” x 9%”, 94 
Sponsoring Companies ........ 94 pages, attractively designed and printed. 
Calculation Form Sheets. ....... (PUBLISHED 1959) 


AMERICAN INSTITUTE OF CHEMICAL ENGINEERS 
25 West 45 Street 
New York 36, New York 


Published and sold by 
AMERICAN 


(Add 3% sales tax for delivery in 


is : Enclosed is my check for 
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Report from American Cyanamid, Fortier Plant... 


How Cooper-Bessemer gas engine 
boost synthesis gas for ammonia | 


Note that GMW design permits a. 4, 
the use of compressor cylinders ae i 
on both sides, as shown in these iaies ; 
photos, resulting in unusual 
compactness and accessibility. 
a 


a 
ai 
at 
ae 
ae 
— 


to 5000 psi 


f SUBSIDIARIES: Cooper-Bessemer of Canada, 


compressors 


These photos show both sides of one of the two Cooper-Bessemer 
2500 hp GMW gas engine compressors at the Fortier Plant of 
American Cyanamid Company, Avondale, Louisiana. In the produc- 
tion of anhydrous ammonia, these 4-stage units compress 6000 cfm 
of synthesis gas from 60 psi to a discharge of 5000 psi. The left-hand 
view shows the high pressure cylinders; that on the right shows the 
low pressure side. The four stages of compression from 60 psi are 
(1) to 225 psi, (2) to 670 psi, (3) to 1500 psi, (4) to 5000 psi. 

The two units have been operating since 1954, 24 hours a day, 
340 days a year. 

The anhydrous ammonia produced at the Fortier Plant is used 
by American Cyanamid in the manufacture of Acrylonitrile and is 
sold to fertilizer plants and other chemical companies. 

Find out how Cooper-Bessemer can help you plan compression and 
power facilities. Write for copy of bulletin, “Cooper-Bessemer 
Equipment for Chemical Plants.” 


ne 


> BRANCH OFFICES: Grove City + New York « Washington + Gloucester 
a Pittsburgh + Chicago « Minneapolis « St. Louis « Kansas City + Tulsa « New 
F Orleans + Shreveport + Houston + Greggton « Dallas « Odessa « Pampa 
Casper Seattle San Francisco Los Angeles 
Edmonton 
a Calgary + Toronto + Halifax + Stratford 


C-B Southern, Inc... . Houston 
Cooper-Bessemer International Corp New York + Caracas + Anaco GENERAL OFFICES: MOUNT VERNON, OHIO 
Cooper-Bessemer, S.A.... Chur, Switzerland The Hague, Netherlands GAS 


; The Rotor Tool Company .. 


Mexico City 
Cleveland 


OF MOTOR vin 
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FROM A STANDING START as laboratory 
curiosities, no more than fifteen or 
twenty years ago, organometallics 
have mushroomed into mulli- 
million-dollar-a-year affair. While a 
good percentage of today’s sales 
volume is concentrated in a few major 
fields, a growing part is spread over 
a surprising variety of uses, some of 
them quite unexpected only a short 
while ago. 

Largest, most-publicized use is, of 
course, tetraethyl lead as an antiknock 
additive for motor fuels. Notable new 
development here is the recent un- 
veiling of the tetramethyl compound, 
claimed to have superior volatility 
properties. 

Next in order of volume come the 
silicones and silanes, which, as metal- 
loids, should technically be  con- 
sidered as organometallics. Interest- 
ing work (still in the evaluation 
stage) is going on in use of the silanes 
as high-temperature fluids, perhaps 
also for low-temperature applications. 
Merck, Stauffer, Callery, are reported 
to be involved in these developments, 
as well as Metal & Thermit, which 
produces some of the silanes. 
Organotins 


Metal and Thermit is the world’s 
largest producer of organotin com- 
pounds, Production is also increasing 
abroad, particularly in England, 
Switzerland, Japan, and Germany. 

The exponential character of the 
growth rate for organotins is illus- 
trated by the fact that, in 1956, about 
150,000 pounds of tin metal were 
used in preparation of organotins, 
compared to 500 pounds only ten 
years previous. Present production 
figures have not been divulged, but 
estimates place U. S. production at 
something under 2 million pounds an- 
nually, world production at approxi- 
mately double that figure. Price range 
is $2.00 to $4.00/Ib., with the average 
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Multiplicity of relatively small uses adds up to multi-million 
dollar sales for now booming organometallic compounds. Key—versatility. 


Organometallics are big business 


running between $2.25 and $2.80. 

Uses are multifarious. 

Tetraphenyltin is an anti-corrosion 
additive in chlorinated diphenyls. 

Salts of butyltin (the maleate and 
the dilaurate) were important as sta- 
bilizers in PVC formulations, but 
these have been replaced more re- 
cently by organotin sulfur derivatives. 

Dibutyltin dilaurate has also found 
extensive use as an anthelmintic in 
the veterinary treatment of poultry. 

Mono— and dibutyltin salts are sili- 
cone curing catalysts. 

Patents have been issued (1943) 
covering use of organotins as anti- 
fouling additives in marine paints. 

Several of the compounds are 
widely employed as fungicides and 
algaecides. In particular, tributyltin 
oxide is used i slime control in 
paper mills, while trialkyltins are used 
as wood preservatives, textile pre- 
servatives, for mildew-proofing, and 
as insecticides. 

Some are used as catalysts for pro- 
duction of urethane foams. Relative 
catalytic activity of dibutyltin dilau- 
rate, for example, is reported to be 
37,000 compared to 11 for the con- 
ventionally used triethylamine in the 
reaction between phenyl isocyanate 
and methanol. 

Reliable statistics on total U.S. pro- 
duction of organoaluminums are hard 
to come by—an educated guess might 
be in the neighborhood of one million 
pounds annually. 

Big use today, sparked by the dis- 
coveries of Ziegler and Natta in 
“stereospecific” catalysis, is as cata- 
Vysts for low-pressure polymerization 
of ethylene and propylene, and in 
preparation of straight-chain primary 
alcohols, Most used compounds are 
the trimethyl, triethyl, and triisobutyl 
aluminums, the last two being im- 
portant in the polymerization reac- 
tions. 


Production today is mostly for cap- 
tive use by the large plastic produc- 
ers. Union Carbide Chemicals, Ethyl, 
Dupont, Esso, are reported develop- 
ing and producing organoaluminum 
catalysts, in addition to Stauffer and 
Hercules Powder which have com- 
bined forces to form Texas Alkyls, 
Inc. The new jointly-owned company 
will put up a plant at Houston, Texas, 
for large-scale commercial production 
of organoaluminums, hopes to be in 
production by some time in 1961. 

These catalysts, in their simple 
form, do not always suffice for the 
olefin polymerization reaction. In 
some cases, for instance, it is neces- 
sary to add titanium or vanadium 
compounds to furnish the negative 
ion needed for the polymerization 
propagation step in the process. 

Ethylene and propylene polymeri- 
zation do not represent the end of the 
road—perhaps only the beginning. 
Just over the horizon may be use of 
this same type of catalyst for commer- 
cial polymerization of butadiene, 
chloroprene, formaldehyde, isoprene, 
other olefins. 

Alcohols 

Continental Oil's new “Alfol” pro- 
cess for straight-chain primary alco- 
hols also stems from the work of 
Ziegler, also involves a triethylalumi- 
num catalyst. Production at a new 
Conoco plant is slated for 1961. 

The versatility of the organoalumi- 
nums has by no means been ex- 
hausted. A little way in the future 
are perhaps: 

Gas-phase aluminum plating on 
both metals and non-metals; 

Organoaluminums as _pyrophoric 
fuels for ram-jet-powered missiles, 
and as high-altitutde jet-flame su- 
stainers in turbojet engines. 
Organoboranes 

Hailed only two or three years ago 

continued on page 116 
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It’s just about that simple to get a reliable supply of the 
process gases you need . . . at a price that makes it feasible_ 
to use them. You specify the quantities and purities. . . 
Air Products determines the best method of production, 
tells you exactly what it will cost. You may be able to 
receive these materials piped in like utilities, from a 
nearby Air Products plant built to serve your area. Or 
Air Products will design and build a generating facility 
on your own plant site . . . and operate it for you if you 
wish. Regardless of the method used, your supply will be 
dependable and economical, with ample provision for 


expanded needs . . . and your capital requirements will 
be substantially reduced. 

Air Products supplies the chemical industry with tonnage 
quantities of oxygen, nitrogen, hydrogen, helium, argon 
and other materials in addition to those shown above. 
Many of these are produced from refinery off-gases and 
other so-called “‘waste’’ gases, upgrading them into 
valuable new sources of raw materials and intermediates. 
Our experience . . . and our specialized engineering and 
manufacturing skills . . . are ready to work for you. May 
we discuss your needs? Air Products, Inc., Allentown, Pa. 


--- INCORPORATED 


For more information, turn to Dota Service card, circle No. 5 
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BLACK LIQUOR 
EVAPORATOR 

at NEW SOUTHERN 
PAPER MILL 


This six body, sextuple effect evaporator system was 
installed in a U-shaped arrangement and was 
designed to concentrate 428,000 Ibs. of black liquor 
from 14 per cent to 50 per eent solids content, when 
supplied with 56,000 lbs. per hour of 45 psi steam. 
The high efficiency of this system (5.52 Ibs. of water 
per pound of steam) was made possible through a new 
and novel feed arrangement into the evaporators. 

The first effect evaporator is equipped 
with 2 inch diameter stainless steel 
tubes while the other five have 
welded seam carbon steel tubes. 


For more detailed information 
write for bulletin +PP 509-1 


GOSLIN-BIRMINGHAM 
MANUFACTURING CO., INC. 


P.O. BOX 631 + BIRMINGHAM, ALABAMA 


FILTERS 7 EVAPORATORS / PROCESS EQUIPMENT 
CONTRACT MANUFACTURING 
including HEAVY CASTINGS 


For more information, turn to Data Service card, circle No. 73 
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as the answer to the high-energy fuel 
problem, organoboranes have 1e- 
ceived a severe setback with the 
shifting of military requirements and 
the resulting shutdown of Olin Mathi- 
esons Niagara Falls plant and Cal- 
lery’s Muskogee, Okla., facilities. 


The small fry 

Production of phenylmercurials is 
estimated to command a market of 
over $1 million annually, chiefly for 
algaecides and fungicides. 

Further down the sales ladder, 
come other smaller-volume organo- 
metallics such as the triphenyl anti- 
mony, bismuth, and phosphorus 
compounds, all turned out in pilot- 
plant quantities at Metal & Thermit 
for unspecified—perhaps classified-— 
uses. Prices range from $3 to $20 Ib. 

On still lower rungs of the ladder, 
are found a great many other organo- 
metallics, such as the zinc and cad- 
mium compounds, today only labora- 
tory “curiosities,” but which may well 
be dark horses or sleepers. 


Organometallic polymers 
Way out into the “blue-sky” region 
are the organometallic polymers, sub- 
ject of a recent symposium at Arm- 
strong Cork Co, in Lancaster, Pa. 
Object of the work, still in the re- 
search stage, is “creation or design of 
entirely new materials for extreme 
conditions of temperature, pressure, 
speed, corrosion, and radiation.” 


Tropical diseases 

Little-known aspect of the organo- 
metallics, except perhaps in special- 
ized medical circles, is their wide use 
in treatment of a large variety of 
tropical diseases—Oroya fever, Chi- 
nese leishmaniasis, etc., etc. U.S. 1re- 
search in this direction was acceler- 
ated during World War II, when 
American troops were deployed to the 
four corners of the earth, has tended 
to languish somewhat since the end 
of hostilities. Principal weapons in 
the organometallic medical arsenal 
are compounds of arsenic and anti- 
mony, both of which, interestingly, 
were used in the ancient world as 
pharmaceuticals. 


Off-beat chemical engineering 
According to Metal & Thermit’s 
C.K. Banks, V.P. for R & D, processes 
for production of organometallics can 
present unexpected difficulties, not al- 
continued on page 118 
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The Ljungstrom Air Preheater at the B. F. Goodrich Company Shelton Plant is installed 
directly over the 65,000 lb/hr Wickes boiler. Flue gas leaving the boiler at 615° F passes 
through the circular rotor, which absorbs the heat and releases it into the incoming air. 
Preheated combustion air improves combustion, makes fuel burn cleanly. This Package 


Air Preheater was factory-assembled, and requird only 100 manhours to install. 


At B. F. Goodrich Co.’s Shelton Plant 


Air Preheater boosts combustion 
air temperature 345°F... gives 
6% more thermal efficiency 


“Only a Ljungstrom® Air Pre- 
heater, with its continuous regen- 
erative principle, could meet our 
requirements”, says A. G. Sando- 
mirsky, Manager of Engineering 
at the B. F. Goodrich Company, 
Shelton, Conn., plant. “We pro- 
duce foam rubber 24 hours a day, 


five and six days a week. With an 
Air Preheater we can meet process 
steam requirements more econom- 
ically, and an Air Preheater 
helped us to justify the installa- 
tion of high efficiency, high pres- 
sure equipment for by-product 
power generation.” 


Here’s why the Shelton plant 
meets its requirements best with 
a Ljungstrom Air Preheater: 


1, Ljungstrom is the most efficient 
heat exchanger you can buy. The 
Ljungstrom rotor revolves contin- 
uously through the flue gas and 
incoming air, thus absorbing heat 
and releasing it from the same 
surface. Since the heat doesn’t 
have to pass through anything, 
each inch of rotor surface is as 
efficient as one foot of a tubular 
recuperator. 


2. Ljungstrom is the most reliable 
heat exchanger you can buy. All 
heat exchange elements pass 
through the entire air and gas 
streams. The temperature of the 
elements in the coolest region — 
where fresh air enters — is actu- 
ally an average of the gas and air 
temperatures, so it’s consistently 
higher than the coolest point in a 
recuperative heat exchanger. Re- 
sult: no cold spots, less chance of 
moisture formation. 


3. Ljungstrom is easiest to main- 
tain. You can inspect it — and 
clean it—while it’s running. Heat 
exchange elements are divided 
into modular baskets that can be 
replaced individually without dis- 
turbing the other elements. You 
can even reverse the elements if 
the surface has thinned on one 
edge, effectively doubling the life 
of the heat exchange surface. 


For more information on the 
Ljungstrom continuous regener- 
ative principle, or on the Air 
Preheater that meets your re- 
quirements, phone MUrray Hill 
2-8250 or write to The Air Pre- 
heater Corporation. 


THE AIR PREHEATER 
CORPORATION 


60 East 42nd Street, New York 17,N. Y. 
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D»ied aromatics and 
perfume bases from Dodge & Olcott 
possess indefinite shelf life 


until time of use. © 


iro engineers are at your service to discuss 


Nerco-Niro Spray Dryer mt 


ERING & RESEARCH 
70°Pine St.. New York 5, 


Francisco Indionapolis 
Montreal 
For more information, turn to Data Service card, circle No. 67 
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ways resolved by conventional, time- 
tested chemical engineering tech- 
niques. Reason lies mainly in the phys- 
ical and chemical properties o the 
materials themselves. Distillation, for 
instance, says Banks, can be a major 
headache, due to the extremely high 
surface tensions involved. Most of the 
equipment at Metal & Thermit, in 
fact, was designed by the company’s 
own engineers and built to custom 
specifications. 
Russian work 

Quality of published Russian work 
in the organometallic field, according 
to Banks, has shown an amazing im- 
provement in the last ten years. The 
best Russian work, he says, particu- 
larly in the more theoretical aspects, 
is at least on a par with U.S. work, 
is prima facie evidence that the 

wers-that-be in the Soviet Union 

ave deemed it prudent to allocate a 
considerable priority to the field. # 


Expansion of manufacturing facilities 
into ethylene dichloride, caustic soda 
and chlorine, is in the mill at C.S.R.C.- 
Dow Pty. Ltd., Dow associated Aus- 
tralian company. Ethylene dichloride 
will be supplied to B. F. Goodrich 
for producing polyvinyl chloride 
resins, while the caustic soda will go 
to Australian consumers. The Altona, 
Australia, firm also makes styrene 
monomer. 


The addition of a chemical engineer- 
ing program to the curriculum of two 
major New Jersey colleges is expected 
to help solve the long urgent shortage 
of engineers in the metropolitan area. 
Rutgers College of Engineering has 
added a degree program in chemical 
engineering to the undergraduate 
school, starting with the fall term. 
Stevens Institute of Technology as 
part of its expanding policy in the 
school of graduate studies, will offer 
a program leading to a doctor of 
science degree in chemical engineer- 
ing. 

Canada’s second nuclear research cen- 
ter will be built on a site near Winni- 
peg, Manitoba. Some work on the 
Whiteshell Nuclear Research Estab- 
lishment will start this summer, with 
construction on the major research 
center due to start in 1961. Shawini- 
gan Engineering is slated to do the 
overall site planning and development. 
Atomic Energy of Canada, Ltd. is 
working with the Manitoba Develop- 
ment Authority on the project. 


For more information, circle No. 138} 
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playing an important role in the processing of aromatic 
chemicals and perfume bases. Solutions containing the liquid 
essence pass through spray dryers where instantaneous 
evaporation produces dry products of exceptional uniformity _ J 
in chemical and physical characteristics. This “Gentle-ized"” 
method of rapid drying captures all of the original fragrance 
‘and chemical properties in infinitesimal particles and pre- 
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New Electronic Process 
Is Said to Protect Steel 
From Many Corrosives 


Sulfuric, nitric and phosphoric acids, 
caustic soda, aluminum sulfate, ammonium 
nitrate—these are some of the corrosive mate- 
rials said to lose their sting indefinitely in steel 
vessels which have been subjected to anodic 
passivation techniques developed recently. 

In the process, an electrode system and a 
newly developed automatic potential control- 
ler are used to form an extremely thin, oxy- 
gen-containing film over the steel, and to 
control this protective film electrically. The 
process was plant tested for a year, and it is 
claimed that corrosion in equipment during 
that period was completely eliminated. 

In general, the process is said to be applica- 
ble to the oxy acids, bases and salts. The major 
class of electrolytes excluded are solutions 
containing halogens. It is reported that con- 
trol can be established in very complex geo- 
metrical vessels, in flow lines, and at tempera- 
tures as high as 500° F.—by application of 
almost negligible currents. The developers of 
the process say that they can, by laboratory 
studies, predict the current and voltage re- 
quirements for anodically protecting any proc- 
ess or storage vesse 


New Sodium Peroxide Data 


Sheet Available from U.S.I. 


Specifications, typical analysis, properties, 
shipping data and uses of U.S.L. sodium per- 
oxide are included in a new technical data 
sheet now available from the company. The 
compound, which is used widely by the pulp 
and paper and textile industries for bleaching 
purposes, also has important applications in 
making organic and inorganic peroxygen com- 
pounds, in bleaching fats and oils, and in 
processing certain ores. 

The new data sheet also offers technical 
service on sodium peroxide handling and use 
from U.S.L’s staff and comprehensive labo- 
ratory facilities. For your copy, contact your 
nearest U.S.L. sales ofhce or address Technical 
Literature Department, U.S.1. Chemical News, 
99 Park Ave., N. Y. 16, N. Y. 


New Aerosol Valve Can 
Operate at Any Angle 


A new patented valve arrangement for aero- 
sol containers allows operation at any con- 
tainer position by providing a by-pass to the 
dip tube which functions when the container 
is tipped. In an upright position, the by-pass is 
closed by a slider and the valve operates in 
the same way as any other—liquid being 
forced up the dip tube by propellant pressure. 

In any inverted position, however, the 
slider falls away, the by-pass portion of the 
valve opens and the liquid, instead of going 
through the dip tube, flows into the by-pass 


and out through the conventional portion of | 


the valve. The patented valve is essentially 
an adapter which may be used with some 
existing aerosol valves. Manufacturing li- 
censes are being offered by the developer to 
valve producers in this country and abroad. 


U.S.L Introduces 
“MICROTHENE” Finely 
Divided Polyethylene 


Resin in Powder Form Expected to Expand Use of Polyethylene 
In Textile, Paper, Metal, Chemical Specialty and Other Fields 


Polyethylene in finely divided or powdered form is now being produced by 


Healing Agent Solubilized 
By Ethanol in Aerosol 
Hair Sprays, After-Shaves 


It has been suggested that panthenol— 
the alcohol analog of the B-complex vita- 
min pantothenic acid—be incorporated more 
widely into toiletry preparations because of 
its healing action with wounds, lesions and 
skin disorders generally. The material is a 
stable, biologically active form of pantothenic 
acid—one of the vitamins essential for growth 
and normal maintenance of skin and hair. It is 
said to be free of sensitation and irritation 
problems, and can be adsorbed topically to 
yield pantothenic acid in the body. 

The following are two examples of formula- 
tions incorporating the healing agent: 
(1) After-Shave Lotion 

d-Panthenol 

Quaternary ammonium salt 

ALCOHOL (SDA-40) 

Menthol . 

Ethyl p-aminobenzoate . 

Distilled water... . 


(2) Aerosol Hair Spray 
d- or di-Panthenol. 


Perf 
ALCOHOL (SDA-40) 
Propeliants 


Two thods for 


U.S.L and is available in sample and semi- 
commerce ial quantities under the tradename 
“MICROTHENE . Already in use in Europe, 
finely divided polyethylene i is expected to open 
many new markets for the resin in this country 
and to expand a number of existing ones. 
Some of the applications forseen include its 
use as an additive in chemical specialties such 
as waxes and polishes, in the voating of metal, 
textile, paper, glass and wood products, as a 
binder for non-woven fabrics, and as molding 
powder for production of large polyethylene 
items such as boats, tanks, and shipping drums. 


Methods of Application 

In coating operations, MICROTHENE poly- 
ethylene can be applied to the substrate in its 
original powder form, as an organic or 
aqueous dispersion, or as an organic or 
aqueous paste. The method selected depends 
largely on the substrate to be coated, the 
major requirement being that the substrate 
be able to withstand the heat necessary to fuse 
the resin into a continuous coating. In the 
coating of woven and non-woven fabrics, dry 
polyethylene powder or a paste is generally 
spread evenly onto a moving web, which then 
passes through an oven to sinter the plastic 
into a film coating. Metal parts can be coated 
by spraying, dipping, or slush coating with 


Y either the dry powder or dispersions. Organic 


dispersions are generally used on metals that 
would be corroded by water. With modifica- 
tions of application techniques, strippable 
polyethylene metal coatings may be possible. 


Fluidized Bed Technique 

Irregularly shaped objects, 

wire, and other metal items | MORE 4 
can also be coated with inex- 


' 


ting metal with MICROTHENE finely divided polyethylene are shown above. 


Hot object is dipped in fluidized bed of MICROTHENE, left. Resin dispersed in organic liquid is 


applied by ordinary spray equipment, right. 


be 
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ler-soluble 0.5% 

| Antistatic agent 0.1% 
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pensive equipment employing the fluidized 
bed technique. The item is first preheated, 
dipped into a container with the fluidized dry 
powder, and then cooled or post-heated to 
achieve a smooth, continuous coating. 
Plastic Moldings 

Another potential market for MICROTHENE 
finely divided polyethylene is in the field of 
large plastic moldings. The powder is poured 
into heated molds which shape the polyethy- 
lene as it melts on the surface of the mold. 
Excess powder is then poured out. The molds 
required are extremely simple and inexpen- 
sive. Large containers, drums, and even small 
boats have been made successfully by this 
technique in Eurepe. 

Production Facilities 

U.S... is now producing MICROTHENE poly- 
ethylene at Tuscola, Illinois, site of one of 
U.S.L’s two polyethylene plants. The micro- 
THENE plant, which went on stream in March, 
has an initial capacity of 2 million pounds per 
year and is designed for fairly rapid expan- 
sion. 

Technical Data Sheet giving detailed ap- 


‘Sodium Cools Compact 
Reactor for Satellites 


A miniature, sodium-cooled nuclear reactor, 
easy to scale up from 3 to 30 to 300 kw. with 
relatively little change in weight or size, has 
been developed to power communications sys- 
tems in manned or unmanned satellites. 

he 3 kw. version, which can power inter- 
mittent broadcasts from an unmanned satellite 
to the earth for as long as a year, could easily 
be lifted by present-day rockets. The reactor 
itself weighs only 220 pounds. Add an auxil- 
iary power unit and the necessary shielding 
for an unmanned satellite, and the complete 
package weighs only 900 pounds. Larger 
rockets, promised for 1964, will be able to lift 
a manned satellite containing the reactor in 
its 3 or 30 kw. versions. 

The reactor is relatively low in cost because 
it is fueled by uranium blended with zirco- 
nium hydride for slower burning. This fuel is 
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Information about manufacturers of these 


items may be obtained by writing U.S.1. 


Analytical biochemist 
national journal now 
biochemistry, biophysics and related areas of ex- 
perimental biology. Devoted solely te pa 

describing methods in this area. 


Aerosol chromatography reagents now available 
trom one source include aniline hydrogen phthal- 
ate, p-anisidine hydrochloride, bromcresol green, 


Protective coating now on market is said to re- 
move rust chemically and to place a protective 
lilm over the surface—all in one operation. Can be 
applied to clean or rusted metal or previously 
painted surfaces, it is claimed. No. 1 


contained in fuel elements in the reactor core.| 


is subject of new inter- 
eing published to serve 


No. 1590 


No. 1591 


erric chloride, isatin, ninhydrin. 


of these chemicals are now 


Liquid sodium coolant enters the core at 
1,000° F., exits at 1,200° F., and transfers heat 
to a mercury loop. The mercury vaporizes to 
drive a small mercury vapor turbo-generator. 

Although not completely finished yet, with 


available: hexanitroethane, 
nitroethanol, tetranitromethane, ammonium nitro- 


mine, trinitrophenylmethylnitramine. °. 


trinitromethane, tri- 


orm, potassium nitroform, hexanitrodiphenyla- 
$93 


plication information may be obtained by 
writing to Technical Literature Department, 
U.S.L Chemical News, 99 Park Ave., N. Y. 16, 
N. Y. Samples are also available. 


the detailed engineering still to be worked 
out, this compact, sodium-cooled reactor is 
thought to be, at the moment, the most likely 
unit for powering communications in space. 


Mercury-Vapor Turbogenerator 
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Diagram courtesy of B 


PETROTHENE®. . .Polyethylene Resins 


Organic Solvents and 


Riboflavin U.S.P. 


usp, intermediates 


DL-Meth 


Intermediates: Normal Buty! Alcohol, Amy! Alcohol, 


N-Acety!-DL-Methonine, Urethon 


Heavy Chemicols: 


Fusel Oil, Ethyl Acetate, Normal Buty! Acetate, Diethyl! Carbonote, 

DIATOL®, Diethyl Oxalate, Ethy! Ether, Acetone Acetoocetanilide, 
Acetoacet-Ortho-Chioranilide, Acetoacet-Ortho-Toluidide, Ethyl  Aceto- 

acetate, Ethyl Benzoylacetate, Ethyl Chloroformate, Ethylene, Ethy! Pp. 

Sodium Oxalacetate, Sodium Ethylate, Urethan U.S.P. (Ethyl Carbamate), ANSOL PR, 


Animal Feed Products: 1 
distributors). 


fections was ca 
57% in those not using them. 


Complete. low-cost radioisotope laboratory for 
toasting radioisotope applications in high schools 
and colle 

consists 
and lab accessories No. 1599 


Anhydrous 
Nitrogen Fertilizer Solutions, Phosphatic Fertilizer Solution, Sulfuric Acid 
Caustic Soda, Chlorine, Metallic Sodium, Sodium Peroxide. 


Ethy! Alcohol: Pure and all denatured formulas; Anhydrous and Regular 
rietary Denatured Alcohol Solvents SOLOX ®, FILMEX®, ANSOL GM, 


New silicone fluids now available are unusually 
compatible with diversity of materials. Soluble in 
many aliphatic hydrocarbons, lower alcohols in- 
cluding ethanol; self-emulsifiable in water. Sug- 
gested for paints, cosmetics, other. No. 1584 


Ammonium sulfate in a specially purified grade, 
designed for use as a reagent in enzyme research, 
is now being supplied. Product is said to have 
extremely low heavy-metal analysis, and to need 
no recrystallization No. 1595 


New magnetic stirrer capable of mixing and 
stirring solutions in as many as six vessels at 
one time has been announced. Solves problem 
of stirring several vessels simultaneously, at the 
exact same speeds 1596 


Seventh edition of the Merck Index, standard 
chemical reference book, can now be purchased 
New edition has added tables in appencix, many 
expanded tables of data, 1600 new monographs 
on specific chemicals, many other additions 

No. 1597 


Report on sulfathiazole lozenges for preventing 
colds indicates that in a 6-year controlled study 
with 3,832 subjects, incidence of respiratory in- 
15% in those using lozenges, ca. 
1598 


es is described in new bulletin. Lab 
system of instruments, radiochemicals 


Ammonia, Ammonium Nitrate, Nitric Acid, 


u.-Methionine, MOREA Premix (to authorized mixer- 


USTRIAL CHEMICALS CO. 


Division of National Distillers and Chemical Corporation 
99 Park Avenue, New York 16, N. Y. 


Atlanta * Baltimore * Boston * Chicago * Cincinnati * Cleveland 
Detroit * Kansas City, Mo. * Los Angeles * Louisville * Minneapolis 
New Orleans * New York * Philadelphia * St. Lovis * San Francisco 


U.S.I. SALES OFFICES 
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Electron micrographs showing 
Micro-Cel grade distinctions. 
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Micro-Cel drinks like a fish! 


Micro-Cel®, Johns-Manville’s new line of synthetic calcium silicates, absorbs up to 6 times its 
weight in water... remains a free-flowing powder after absorbing triple its weight in liquid. 


4'» lbs. bulk to a full cu. ft. Costs only 7 to 8¢ a lb. (F.0.B.). Surface areas up to 175 sq. m/gr. 
Micro-Cel’s varied and unique characteristics can solve unlimited formulating problems. For 


information, samples and assistance, mail coupon! . 
 JOHNS-MANVILLE JM 


Celite Division 


JOHNS-MANVILLE, Box 14, New York 16, N. Y. 
In Canada: Port Credit, Ontario. 


(0 Please send additional data. 
(0 Please send free sample of suitable grade of Micro-Cel 


for use in: 


(0 Have local Sales Engineer contact me. 


Name. Position 


Company. 
Address. 


Zone___County 


For more information, turn to Data Service card, circle No. 96 
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TIONAL LABORATORY 


Operated by the University of Chicago under a 
contract with the United States Atomic Energy Commission 


Direct inquiries to: 

Louis A. Turner, Deputy Director 
9700 South Cass Avenue—X5S 
Argonne, illinois 


Potential (VOLTS vs. S.C.E.) 


POLARIZATION OF ALUMINUM IN BOILING WATER 


-1.5 


Facets of 
Corrosion 
Research 


Scientists in Argonne’s Metallurgy 
Division are devoting time and energy 
to fundamental studies which shed new 
light on the mechanisms of corrosion of 
film-forming metals in pure water. Em- 
ploying the basic research approach, a 
number of apparently fruitful avenues 
to tangible results are being explored. 
The Electron Microscope reveals that 
corrosion films can exhibit structural 
complexity not otherwise discovered. 
For example, under certain conditions 
the oxide film on an aluminum alloy 
grows as the complex maze of crystal fila- 
ments shown here. In another approach, 
a specially designed instrument measures 
polarized potentials and reveals details 
of corrosion processes. The accompany- 
ing polarization curves for pure alumi- 
num in boiling water show the effect of 
the amount of electricity passed in the 
measurement. 


Staff positions are available both at 
the site near Chicago, Illinois and 
the site near Idaho Falls, Idaho for 
qualified physical metallurgists, chem- 
ical engineers, physicists, mechanical 
engineers, metallurgical engineers, 
chemists, electrical engineers, mathe- 
maticians, technical writers. 
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WHAT IN THE HEAT TRANSF ER WORLD 


is happening in Buffalo next August 


Once again, Heat Transfer gets 
the spotlight in the world of 
engineering . . . at the Hotel 
Statler in Buffalo, New York, 
August 14-17, 1960. Now in 
its fourth consecutive — and 
growing — year, the National 
Heat Transfer Conference and 
Exhibit will present the newest 
and best developments in the 
many diverse operations that 


HEAT — make up this important field. 


> Among the areas prominent in 


TRANSFER the program will be: 


Design Procedures Related to Plant Operation ®@ Oxide Fuel 
Heat Transfer @ Heat Transfer in Advanced Reactor Concepts 
® Heat Exchanger Standardization 


BE THERE! In the times in which we 
exist, it is important that you and other 
engineers keep as up-to-date as possible 
on the rapidly changing developments 
in the field of heat transfer. That is why 
it is important that you be at the con- 
ference in Buffalo. 


MEMO TO EXHIBITORS: If you 

haven't already reserved exhibit space 

for this important show, do so today! 

For details and rates write or phone . . .Paul A. Jolcuvar 
Exhibits Manager, AIChE 
25 West 45th Street 
New York 36, New York 
COlumbus 5-7330 


Remember: Fourth National Heat Transfer 
~ — or a copy 0 he meeting program an 
Conference and Exhibit hotel reservation card, write 
Hotel Statler, Buffalo, New York Mr. J. Henry, AIChE, 
August 14-17, 1960 25 West 45th Street, New York 36, N.Y. 
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EAT TRANSFER 


Chemical Engineering Progress 


in the 
July 1960 HEAT TRANSFER ISSUE 


Closing Date: .... . June 15th, 1960 
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Only Carison produces 
all plate thicknesses 


3098Cb 
310 
316L 
317 


in all these superior grades 3171 


N addition to the more usual grades, Carlson regu- 

larly produces stainless steel plate and plate products 
in this wide range of superior analyses in any thickness. 
Many of these grades are included in our mill inventory; 
the others can be rolled to your order. 

These chromium-nickel analyses were developed to 
more closely match the exact requirements of process, 
nuclear, and space equipment. Each has one or more 
of the following advantages: increased corrosion and /or 
heat resistance, good machinability, ease of fabrica- 
tion, and exceptionally high physical properties with low 
temperature heat treatment. By selecting the grade that 
gives you the combination of advantages you want, 
your costs can be reduced and the trouble-free life of 
your equipment extended. 

Write today for details on these superior grades and 
for inventory information on all types of stainless steel 
plates and heads. 

“Trade marks of Armco Steel Corporation 


0319 | 
03191 
(17-4 PH* 
17-7 PH* 
PH 15-7 Mo* 


Zc 


124 Marshalton Road 
THORNDALE, PENNSYLVANIA 


District Sales Offices in Principal Cities 


Plates + Plate Products + Heads » Rings » Circles + Flanges + Forgings + Bars and Sheets (We. | Finish) 
For more information, turn to Data Service card, circle No. 29 
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equipment 
feature 


Two NEW GADGETS, one mechanical, 
one sonic, have licked the problem 
of using glass fabric in bag-type dust 
collectors, and have raised operating 
temperature limits for this type of 
filtration to about 600°F. Previous 
temperature limits with Dacron, Or- 
lon, or Dynel fabrics were in the 
neighborhood of 250°F. 

First successful large-scale use of 
the glass cloth fiber as a chemical 
process tool is at Hudson Bay Mining 
and Smelting, Flin Flon, Manitoba, 
where a 120-compartment glass-bag 
filter handles 450,000 cu. ft./min. of 
reverberatory furnace and converter 
gases, The system consists of twelve 


High temperature bag filters 


Operation at temperatures up to 600°F. made feasible 
by use of glass fiber bags and new cleaning techniques. 


10-compartment filters with a normal 
daily collection of over 35 tons. Gases 
are blown from an electrostatic pre- 
cipitator, which receives the furnace 
and converter exhaust, to a series of 
cooling tubes where the temperature 
is reduced to 450°F, a full 150° less 
than the maximum advisable tempera- 
ture for the filter. 


The problem 

Glass fiber has excellent corrosion 
resisting properties, and is far more 
heat resistant than conventional fibers. 
Chief disadvantage is its low flexural 
strength. Major problem, therefore, 
was the perfection of means for re- 
moving collected dust from the glass 


Figure 1. Glass-bag filter installation at 
Hudson Bay Mining and Smelting, Flin 
Flon, Manitoba. 


bags without subjecting the fibers to 
fracture-inducing shaking methods. 


The solution 

Development workers at the Dracco 
Division of the Fuller Company came 
up with two new bag-cleaning meth- 
ods. The first, called “Swing-Clean,” 
is a mechanical device which imparts 
a gentle oscillating motion to the top 
of the glass bags instead of the whip- 
ping motion typical of conventional 
shaking units. The second method, 
“Sonoclean,” is a sonic unit consisting 
of low-frequency sound generators 
which cause the bags to vibrate. The 
vibration is not visible, but can be 
continued on page 128 


cooling tubes, 


cooling tube rappers R-! 
K-| baghouse inlet draft conn. 
K-2 outlet» 

L-| cooler temp. 
L-2baghouse inlet “ 


A 


8 


outlet flue 


fan 


pneumatic conveyor syst 


cooling tube | | 
conveyor T-! ul 


manual operated dampers 


D fan outlet 


cooling tube iniet 
" " bypass 


" 


air operated dampers 
W fan inlet 
X tempering air 
Y compartment inlet 


Z " outlet 
and reversal air 


haker motors 
S-I-l to S-I-10 


outlet manifold 


Z tol-iO 
Y to I-10 


inlet manifold 


[=) o o 
w \ a 


conveyer B-| 


vibrator & solenoid -vib. sol.No.! 


126 


May 1960 


Figure 2. Sectional view of cooling train and glass-bag filter in use at the Flin Flon plant. 
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Most Needs for 


-GEARCHEM® 


SMALL CHEMICAL PUMPS 


ROTARY: If you want linear, non- 
segmented, non-foaming flows, ideal for 
shear-sensitive emulsions and safe for 
auto-detonating fluids—select the self- 
priming Eco ALL-CHEM Rotary displace- 
ment ty with twin opposed oscillating 
impellers. Designed for severe corrosive 
service. For reduced viscosities and tem- 
peratures to 250° F. Capacities to 10 
gpm. Pressures to 100 psi. Suitable for 
metering in conjunction with Rotometers. 


CENTRIFUGAL: If you want a 
widely applicable, corrosive-resistant cen- 
trifugal pump handling most chemicals, 
including slurries with particle size up to 
% of an inch, as well as troublesome 
sticky fluids—select the Eco CENTRI- 
CHEM Pump. This pump was designed to 
meet the standardization pee of 
major, multi-plant chemical companies. 
Capacities to 40 gpm. Heads to 57 feet. 


POINT TO... 


GEAR: 1; you require self-priming 
and intermittent or sustained operation 
with constant flow metering and repro- 
ducible accuracy within plus or minus 1 
percent, depending on viscosity — han- 
dling all commercial chemicals, acids, oxi- 
dants, alkalies, aromatics, solvents— 
select the Eco GEARCHEM Pump. For 
temperatures up to 400° F and viscosities 
to 10,000 SSU. Capacities to 10 gpm. 
Pressures to 100 psi. 


GREAT VERSATILITY 


The widest variety of metals and non- 
metallics for every corrosion and con- 
tamination problem are utilized in Eco 
Pumps. These include the stainless steels, 
Stellite*, Hastelloy* B and C, monel, 
nickel, zirconium and titanium; Teflont, 
henolic plastics, Hypalont, Nylon, 
‘enton*, ceramic, carbon, etc. 


Mass Produced and Stocked 
for Immediate Delivery 


Eco Pumps are not “custom built” with 
attendant slow delivery and high cost. 


They are stock pumps, produced in vol- 
ume on automatic “program’’ machine 
tools where multiple operations are per- 
formed to reduce needless labor and 
handling. This results in lower prices, pre- 
cision uniformity and complete inter- 
changeability of parts to meet customer 
requirements and to facilitate field 
servicing. 

Ask for literature on the complete Eco 
pump line. 


*Union Carbide Trademarks. tduPont Trademarks. 
«Hercules Powder Trademark. 


| 
\ 
the biq name iv small pumps for the proceas industries 
CENTRI-CHEM® | 
Centrifugal 
| 


CREVICES 
‘STRONG 
‘DURABLE 


351 VERONA AVENUE 
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For more information, turn to Data Service card, circle No. 13 


TESTING 
SIEVES 


If raw material control, labora- 
tory testing or product control in 
your plant calls for accurate 
sieve testing, Newark's Stand- 
ard Testing Sieves have a definite 
place in your plant. Made to 
conform with the latest specifi- 
cation of the National Bureau of 
Standards and the American 
Society for Testing Materials, 
these sieves are extremely ac- 
curate, and, as with testing in- 
struments of all types, accuracy 
is of first importance. Newark 
Sieves are accurate because 
among other things the mesh is 
exact and there are no crevices 
to catch particles. 


Newerk Standard Testing Sieves 
are available in a complete 
range of sizes and we shall be 
glad to recommend the best 
range of meshes for your partic- 
ular requirements. 


ire Gloth 


COMPANY 


NEWARK 4, NEW JERSEY 


CHEMICAL ENGINEERING PROGRESS, (Vo 


Bag Filters 


from page 126 


felt by touching the bags. Noise level 
is said not to be objectionable outside 
of the filter compartment. The me- 
chanical method is reported to fune- 
tion best with light Hocculent dusts 
that are difficult to remove, while the 
sonic method works better on heavier, 
denser dusts. 
Operating experience 

The Hudson Bay installation has 
now been in commercial operation for 
over 30 months. Many of the original 
bags are reported to be still in use. 
Significant economies are claimed, 
also, in the reduction by more than 
50% of the primary cost of cooling 
facilities, made possible by the higher 
operating temperatures feasible with 
the new filtration medium. A further 
important contribution is protection 
of metal and masonry surfaces from 
corrosive attack by condensed gases, 
the so-called “acid dews.” 


A boost in methanol and formalde- 
hyde capacity is planned by Allied 
Chemical’s Nitrogen Division. Meth- 
anol increase will be 50 percent, for- 
maldehyde, 35 percent. 


A 24,000 ton-per-year tall oil refining 
plant planned by Heyden Newport 
will be the company’s second. The 
Oakdale, La., unit will produce tall 
oil rosins and fatty acids, and dis- 
tilled tall oils. Contract for the plant, 
due to go on stream early in 1961, 
went to Foster Wheeler. 

A production facility for propylene 
oxide and derivatives will be con- 
structed at Priolo, Sicily. The 25 mil- 
lion pounds a year facility will be 
operated by S.p.A. Celene, jointly 
owned by Union Carbide and Societa 
Edison of Milan. Celene’s initial poly- 
ethylene plant is now being expanded 
to 65 million pounds annually. Sol- 
vent and plasticizer facilities are also 
under construction at the site. 


The Meaker Company, purchased by 
Sel-Rex Corporation, will operate as a 
wholly owned subsidiary. Meaker, 
manufacturer of automatic systems 
for continuous and batch metal proc- 
essing, will expand its facilities to 
diversify current product lines. 

A substantial expansion in ethylene 
capacity takes place at Phillips Chem- 
ical. A new plant next to its existing 
facility at Sweeny, Texas, will supply 
the Texas Gulf coast market. Present 
capacity of 290 million pounds will 
double when construction is complete 


in late 1961. 
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TANK LININGS KEEP 
CAUSTIC SODA IRON-FREE 


A major producer of caustic soda has operated 
nine experimental tank cars since February, 1957. 
These cars were sprayed with an 8-10 mil thick- 
ness of HYPALON. Results after nearly three years: 
HYPALON lining has retained its light color and 
smooth finish. The spray coating in the tank car 
at right was recently inspected. It has withstood 
50% and 73% caustic soda shipped at temperatures 
as high as 285°F. and still needs no maintenance. 


Tank linings made from HYPALON can handle 
highly oxidizing acids at temperatures that would 
quickly destroy other types of rubber linings. Be- 
cause of their unique resistance to oxidation, 
HYPALON linings have gained recognition in han- 
dling chemicals like calcium and sodium hypo- 
chlorites, chromic acid (50%), phosphoric acid 
(85%), sulfuric acid (80%), nitric acid (30%) 
and various pickling acid solutions. 


HYPALON is resistant to corrosive chemicals, 
abrasion, ozone, sunlight, weather, high tempera- 
ture (up to 350° F.) —all this plus its flame resist- 
E ance and permanent colorability—make it an 
% extremely versatile elastomer. Rubber mainte- 
F nance products which offer the long-term economy 
of DuPont HYPALON and neoprene are available 
from your local rubber goods distributor. He can 
suggest the right product for any job you need per- 
& formed. Take advantage of his experience and 
services soon. 


E. I. du Pont de Nemours & Co. (Inc.), Elas- 
tomer Chemicals Department CEP-5, Wilmington 
98, Delaware. 


For additional information write for “Du Pont Elastomers in 
Industry” and a free subscription to the “Elastomers Notebook.” 


SYNTHETIC RUBBER 


NEOPRENE HYPALON” VITON” ADIPRENE® 


Better Things for Better Living . . . through Chemistry 


For more information, turn to Data Service card, circle No. 149 
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VERTICAL 


WITH 


BEARINGS 


FOR PUMPING 


ABRASIVE 


CORROSIVE 


SLURRIES 


2” Dual Discharge 
Pump for pumping 
molten caustic slurry. 


Cross section of 
Dual Discharge 


371 MARKET STREET, 


This rugged type of service calls for 
advanced design: — extra heavy shaft, 
double-ported casing to equalize the 
side thrust of the impeller, and tough 
abrasion-corrosion resistant alloys. The 
dual discharge pump illustrated here in- 
corporates these features and dispenses 
with bearings or packing below the 
cover plate where they would be in con- 
tact with the liquid. 

Difficult pumping problems, particu- 
larly in the process industries, have been 
our specialty for ninety- 
one years. Perhaps we 
can be of help to you. 

Write us — no obligation. 


LAWRENCE, MASS, 


For more information, turn to Data Service card, circle No. 108 
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industrial 
news 


New detergent alkylate 
on stream 

A NEW DETERGENT ALKYLATE will go 
into full scale production at the newly 
completed plant of Oronite Chemical 
in Richmond, California, one of the 
largest detergent polymer facilities in 
the world. 

The detergent alkylate, trade- 
named Alkane 60, will, according to 
the company, boost detergent foam- 
ing and cleaning power as compared 
with the more conventional dodecy] 
benzene products. The improved prop- 
erties of the polymer are said to stem 
from the increase in molecular weight. 


The molecule’s average carbon side 
chain is made up of thirteen carbon 
atoms. This is said to prompt greater 
foaming and improved detergency. 
Increased foaming action minimizes 
the need for costly suds boosters, and, 
it is expected, will cut production 
costs for detergent manufacturers. 
High purity of Alkane 60, it is re- 
ported, will mean excellent yield dur- 
ing processing, and good color for the 
detergent sulfonate. Extensive labora- 
tory tests show that the Alkane 60 
can be processed just as easily as 
other detergent alkylates despite its 
greater molecular weight. It requires 
ho new equipment, and no modifica- 
tion of standard detergent production 
techniques. # 


New foreign subsidiary formed by 
Catalytic Combustion has offices and 
factory at GondsrothHessen, West 
Germany. The company, Kavag, will 
manufacture catalysts and catalytic 
combustion systems, under patent 
license from the parent company. 
With the increasing emphasis on air 
pollution control in many European 
countries, the catalytic combustion 
equipment is expected to be of par- 
ticular value to the larger plants hav- 
ing processes releasing volumes of 
noxious waste gases. 


For more information, circle No. 97 > 
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from CARBIDE’S 


9 TERGITOL 
nonionies 


Take your choice from Carsipe’s Tercrrot 
nonionies—one that is completely soluble 
in oil . . . another that dissolves in water 
at high temperatures . . . or one with a 
combination of characteristics. Tererrot 
nonionics have outstanding capacity to emul- 
sify oils, waxes, and greasy soils—to hold 
them in suspension. As wetting agents, 
TERGITOL nonionics are noted for their chem- 
ical stability in the presence of acids and 
salts. They are not affected by hard water 
or alkalies. 


TERGITOL nonionics have proved eflective 
in scouring, bleaching, and carbonizing com- 
pounds used by the textile industry. As 
detergents, they speed dishwashing, launder- 
ing, dry cleaning. They give good pigment 
dispersion, flow-out, and stability to latex 
paints. Metal cleaners, leather dressings, 
silicone preparations, shampoos, adhesives, 
bactericides—all can be improved with 
TERGITOL nonionics. 


Cloud Points of 0.5 aqueous Tererrot 
Nonionic Solutions (Degrees C.) 


NP-27 . 20 
TP-9 . 51-56 
NPX . . 60-65 
90-95 
100 
™N . 35-37 


You can obtain Tererrot nonionics in 
55-gal. drums, combination car load or 
truck load lots, or compartment tank car 
shipments. Your Carsipe Technical Repre 
sentative can help you solve your surfactant 
problems. Or write Dept. HC, Union Carbide 
Chemicals Company, Division of Union 
Carbide Corporation, 270 Park Avenue, New 


York 17, N. Y. 


Tererrot and Unton Carsipe are registered 
trade marks. 


UNION CARBIDE 
CHEMICALS COMPANY 
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RANGEL 
Dow Chemical Company 
Mexico, D.F., Mexico 


Meet Latin America in Mexico 


One of the biggest international chemical engineering meetings 
of this or any year takes place June 19-22 in Mexico City—Here 


are the last-minute highlights. 


THe UNtoun of Mexico 
will Havor and enhance the entire 
International Meeting June 19-22. 
The Instituto Mexicano de Ingenieros 
Quimicos, joint hosts with A.LCh.E. 
at the Mexico City gathering, have 
gone all out to make it informative 
and entertaining. Visitors to the meet- 
ing will be treated to an extensive 
review of the chemical engineering 
field since the technical program 
takes in aspects of chemical engineer 
ing ranging from problems in’ Latin 
America to crvogenics 

\ word on the weather: While 
Mexico City is in the tropics, because 
of its altitude it is apt to be more on 
the cool than the warm side. Also, be 
prepared to adjust timewise to the 
Latin American way of conducting 
business. Most of the afternoon ses- 
sions start late and run until 6:30 or 
7:00 PM. 

\ special treat is in store for those 
who attend the gathering. The presi- 
dent of Mexico, Lopez Mateos, will 
attend the inauguration ceremony 
Sunday afternoon. 


Bullfight 


Since Mexico is famous for its 


bullfights, and for possessing the 
largest bullring in the world, what 
visit, whether for convention or vaca- 
tion purposes, would be complete 
without one? The A.I-Ch.E. meeting 
is no exception Wednesday after- 
noon, after the technical sessions are 
over, attendance has been arranged 
at a Bullfight Festival at Rancho 
Tapatia. 

Time out from the meeting is not 
necessary in order to see the inter- 
nationally famous National University 
of Mexico. Some of the sessions, in- 
cluding those on Chemical Engineer- 
ing Education in the Americas, Ma- 
chine Computation and the Student 
Program, will be held at fabled Uni- 
versity City. The first University ‘n 
the new world, founded in 1553, has 
today an enrollment of more than 
15,000. Along with National Poly- 
technic Institute, it turns out 150 of 
the 250 chemical engineers that 
Mexico produces each vear. Univer- 
sity City keeps in the architecture of 
its laboratories, schools of engineer- 
ing, law and medicine, the unmistak- 
able seal of the ancient cultures of 
the Aztecs. Its stadium is said by 
many to be the most beautiful in the 


Engineers observe operations at the Atzcapotzalco refinery of Petroleos 
Mexicanos. 
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world, and the landscaping of the 
buildings is a peculiar combination 
of modern and ancient. 
Distillation symposium 

On the technical program, and not 
previously listed as part of the Dis 
tillation Symposium, is a_ paper, 
Vacuum Compression Distillation 
Column, by Donald F. Othmer and 
Robert D. Beattie. This is a descrip- 
tion of a new type of vacuum frac- 
tionator. Considerable interest has 
been expressed in this fractionating 
device for use in the pharmaceutical 
and fine chemical business, and by 
chemical engineers in the petroleum 
industrv. The principle reason is be- 
cause it is possible to have lower 
pressures in the reboilers than in the 
condenser. More than 100 percent 
Murphree efficiencies can be obtained 
per stage, due to the counter current 
action within the stage proper. 

Another highly successful feature 
of past national meetings will be con- 
tinued in the unit operations lunch- 
eon, Here is an opportunity to meet 
informally with experts in various as- 
spects of the field for exchange of 
information. 

Ladies’ program 

On the ladies’ program is a tour of 
Mexico Citv, and a tour of University 
City. Also lined up are a trip through 
Xochimilco, the famous floating gar- 
dens where the flower vendors paddle 
up and down the canals in kayak-like 
chalupa (dugout canoes). Capping the 
tours is a visit to the Pedregal resi- 
dential section, where beautitul mod- 
ern homes are landscaped in the nat- 
ural volcanic rock. 

Socially, members will not even 
need to leave the meeting ground to 
spend an evening enjoying Mexican 
culture. Noche Mexicana, an evening 
planned by the arrangements com- 
mittee, is devoted to Mexican musie, 
dances, costumes, food and drink. 


Plant tours 


Plant trips for this meeting are of 
more than usual interest, for a pie- 
ture of the outstanding development 
of Mexican industry during the past 
few years can be gained by this rep- 
resentative viewing of industrial 
plants. The growth is reflected mainly 
in the Mexico City area, where as 
much as 50 percent of the total indus- 
try is installed, with respect to peso 
volume. (Incidentally, Mexican cur- 
rency at the present rate of exchange 
is 124 pesos for one dollar. One peso 
is equivalent to 8¢ in U.S. currency). 
A partial listing of plant trips sched- 
uled follows: 

continued on page 134 
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MATHESON 


Compressed Gas Notes 


1960 Catalog 


Here are highlights of items listed for the first time in the 
new Matheson Catalog, published last month. This catalog 
contains prices and data on 85 compressed gases and gas 
mixtures and a complete line of gas regulating equipment. 


Write for your free copy. 


Perfluoropropane 


Shows potentials of acting as an excellent gaseous dielectric. 
The breakdown voltage of Perfluoropropane is about the 
same as Sulfur Hexafluoride, and under certain conditions 
can be approximately 20%, greater than that for Sulfur Hexa- 
fluoride. The thermal and chemical stability also sets it apart 
as a good gaseous dielectric. Mail coupon for Bulletin. 


Perfluorobutene-2 (cis & trans) 

The most promising uses for this newly produced compound 
are in copolymerization with commercially available mono- 
mers for improved characteristics. 


Ethane (C.P.) 


Up to now The Matheson Company has supplied a technical 
grade of Ethane with a minimum purity of 95 mol %. This 
purer grade of Ethane should prove of value to those doing 
research work and specialized work requiring a material with 
a 99 mol %% minimum specification. 


Ultra Pure Hydrogen 


Guaranteed less than 10 ppm total impurities, this gas is 
ideal for special treatment of metals very sensitive to oxida- 
tion. Typical analysis on this gas usually shows less than 
1 ppm total impurities. 


Nitrogen Trioxide 
The Matheson Company is now offering this material as 
stock item after manufacturing it for a number of years A. 
a custom basis. It is recognized as a possible rocket fuel 
oxidizer. 


1, 1-Difluoroethylene 

This gas, newly introduced by The Matheson Company, 
should be of distinct interest to those in the plastics field due 
to its polymerization and copolymerization potentialities. 


Fluorine 

This most powerful oxidizing agent is now supplied in 1% Ib. 
net containers by The Matheson Company. A complete line 
of equipment has been developed to simplify the handling 
procedures for this active gas. Mail coupon for data sheets 
and equipment lists. 


Vacuum Regulator 


This regulator is used for maintaining a definite vacuum 
with cylinder or pipe line gases. It is useful for controlled 
atmospheres in vacuum systems. 


Line Filters 


Used for removing scale or dirt particles larger than 25 mi- 
crons from gas or liquid lines to protect regulators, meters 
and valves. 


New Listings from our 


COMPRESSED GASES 


High Pressure Corrosion Resistant Regulator 


For a number of years The Matheson Company's #15 cor- 
rosion resistant regulator has proved of extreme value for 
handling Chlorine, Hydrogen Chloride, Hydrogen Bromide 
and Boron Trifluoride up to a minimum delivery pressure of 
50 p.s.i.g. We are now introducing a high pressure regulator 
of the same materials of construction and design as the #15 
with an extended range of delivery pressures up to 650 p.s.i.g. 


Automatic Switching Manifolds 


The Matheson Company's expanded line of manifolds and 
manifold parts makes available custom made manifolds to 
suit your particular needs. Of extreme usefulness is Mathe 
son’s new automatic switching manifold which allows auto- 
matic switching from one bank of cylinders to another with- 
out an operator in attendance. 


Expanded line of radioactive gases 


Matheson’s experience in the handling of compressed gases 
and gas mixtures, along with two years of experience in the 
handling of radioactive gaseous tracers makes available an 
expanded line of Carbon-14 gases, Krypton 85, Sulfur 35 
and tritiated gases for tracer studies, leak detection, heart 
shunt studies and electronic discharge tube filling gases. 


New line of flowmeters 


Experience in the handling of over 80 different gases has 
enabled The Matheson Company to develop a complete line 
of new flowmeters featuring complete tube interchangeability 
for practically all liquid and gas services. Mail coupon for 
our new pamphlet featuring laboratory flowmeters 


| The Matheson Company, Inc.. P.O. Box &5-B, East Rutherford, N.J 
| Please send the following 

New Matheson Compressed Gas Catalog 

Pertluoropropane Lulletin 

Fluorine Bulletin 


‘lowmeter Pamphie' 
Fl ter hlet 


§ 
j 


| City State 


The Matheson Company, Inc. 


Compressed Gases and Regulators 


For more information, turn to Date Service card, circle No. 72 
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DO NOT 


For more intormation, turn to Data Service card, circle No. 123 


Make Tanks Like This! 


FILPACO 
FILTER MATERIALS 


Filter paper quickest service, latest convert- 
ing equipment, most complete range of 
filter paper grades. SAMPLES furnished for 
testing or send us your materials for test- 
ing. Also available: filter cloth, cotton, wool 
felt, glass, Orlon, Nylon, silk, Dacron, poly- 
ethylene, Filyon, Saran and others cut and 
sewn to required shapes and sizes. 


Hundreds of Chemical 
processing and manufacturing 
firms use FILPACO PRODUCTS! 


WE INVITE YOUR INQUIRY! 


LP. 
AG 


... the kind we do 
make are 


FILPACO 
STAINLESS STEEL 
TANKS 


for storage and mixing in all styles in- 
cluding vertical, horizontal and regular 
... open or closed . . . in stock or 
to your specifications. FILPACO TANKS 
mean higher quality, lasting satisfac- 
tion, more value. 


We manufacture a complete line of filters, filter materials, tanks, mixers and fillers. 


FILPACO INDUSTRIES 
THE FILTER PAPER COMPANY 


2444 S. Michigan Avenue, Chicago 16, illinois 


lakice” Icing Systems 


360 Furmon St. Brooklyni,\NY 


May 1960 


For more information, turn to Data Service card, circle No. 69 


Mexico meeting 
from page 152 


The Sosa Texcoco, one of the first 
heavy chemical industries set up in 
Mexico, supplies 250 tons a day 
caustic soda and 100 soda ash. 

The Brewery of Cerveceria Modelo, 
eighth largest brewery in the world 

The Guanos \ Fertilizantes Cuau- 
titlan plant, produces ammonium sul- 
fate. Starting operations in 1950. it 
represented the first effort of the 
Mexican government to meet the 
growing demand for synthetic ferti- 
lizers in Mexico. 

The mill of Cia. Industrial de San 
Cristobal. This is one of the most 
important mills on an international 
scale, manufacturing pulp and paper 
from sugar cane bagasse. It produces 
more than 100 tons a day of bleached 
pulp. 

The Atzcapotzalco Refinery of Pet- 
roleas Mexicanos, supplies the fuel 
needs of Mexico City and the sur- 
rounding area. It refines 100,000 
bbls/day of medium and heavy fuels, 
and 30,000 of gasolines for automo- 
tive and aviation use. 


Requirements for 
entry into Mexico 
You must carry: 


1. A Mexican Tourist Card. This can be 
obtained upon application to the Mexi- 
can Consulate in any principal city of 
the United States, and also from any 
Mexican Government Tourist Bureau.* 
2. A document proving U.S. citizen- 
ship. This can be a birth certificate, 
voter's certificate, passport, or the like. 
Naturalized citizens should take their 
papers with them. U.S. citizens need 
no passports, but resident aliens must 

continued on page 137 


Pegasus looks up at the Torre Latino 
Americana one of Mexico's tallest bu.id- 
ings. 
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are you the 1 in 20 who knows how 


MOLECULAR DISTILLATION 


can increase profits? 


Hf you are that one, you know that 
Molecular Distillation can process or- 
ganic compounds with molecular 
weights from 200 to 1250 and silicones 
and halocarbons to 4000. 


This means that a broad range of 
processes can be carried out with 
better results and at far less initial 
cost and far less operating cost than 
by methods commonly used. Here 
are a few such processes: 


@ Vitamin Recovery from Natural 
Triglycerides 


® Purification of Monoglycerides 


Isolation of Natural Oil Components 
® Distillation, Decolorizing, Recovery 
® Purification of Pharmaceuticals 


®@ Removal of odors, colors and non- 
saponifiables from crude tall oil, 


ais 


fatty acids and materials of higher 
molecular weights in general. 


Results and savings are often star- 
tling. For example, a leading phar- 
maceutical manufacturer produces a 
tranquillizer from compazine base (a 
previous impossibility) using an 
Asco Molecular Still—weekly sav- 
ings more than equal still cost, and 
the product is purer! .. . A French 
chemical producer distills electrical 
grade dioctyl phthalate of high qual- 
ity on a commercial scale. ... A 
U. S. company de-glycerinates glyc- 
eride mixtures with remarkable 
economy, just one of the separations 
and distillations of glycerides pos- 
sible with Asco Molecular Stills. 


Over 95% of all high vacuum 
stills in use today have been 
manufactured by 
Arthur F. Smith Company 


ARTHUR F. SMITH COMPANY 


Cc 311 ALEXANDER ST. + ROCHESTER 4, N. Y. 
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For more information, turn to Data Service card, circle No. 4 


Paraffin at a 
Fraction of a cent 
Per Pound! 


Three Asco Molecular Stills at 
Trans Penn Oil Co. Can Produce 
More than One Tank Car 
Per Day 


ASCO ROTA-FILM 


The Only Molecular Still 
Sold on a 
Royalty-Free Basis 


Check These 
Asco Features: 

(_] Capacity Per Unit Practically 
Unlimited 

([] Present Personnel Can Operate 

[_] Accelerated, Turbulent Film 

[_] Shorter Exposure Time 

(J Minimum Pressure Drop 

[_] Lerges? Possible Open Path 


Test at Low Cost! 


A laboratory size Asco Rota- 

Film Molecular Still is now avail- 

able. This permits inexpensive 

tests accurately transferable to 

Asco industrial models. 

Price is $391. | 
| 


New 


Brochure 
Fully Describes Models 

ond Applications 

Molecular Distillation for indus- 
trial application is growing 
rapidly. If you are not fully 
informed on its possibilities, 
send for free brochure, “ .. . 
Molecular Distillation with the 
Rota-Film Still.” 
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Why it pays to see that 


WEST Instruments are in 
Original Equipment 


using Temperature Control 


Makers say 


“Our equipment sells best on performance, 
including ease of operation and 
maintenance. We can’t risk dissatisfaction 
that stems from components, such as 
instruments. We're safer with Gardsman, 


by West, and their world-wide service.” 


Users say 


“Instrumentation can be the key to 
overall efficiency of major equipment. 
West temperature controllers work better 
than most, definitely save on several 
counts... including initial cost. 


It pays to specify.” 


Whatever type of control —off-on, 
proportioning, high-limit, stepless, 
program—get the best: get West. Tubeless. 
Compact. Reliable. Ask your West 
representative or write for Bulletin COM. 


43578 W. MONTROSE, CHICAGO 4/, ILL. 


British Subsidiary: 
WEST, INSTRUMENT LTD., 
52 1, Sussex, 


the trend is to WEST — 


Represented in Canada by Davis Automatic Controls, Ltd.» 


For more information, turn to Data Service card, circle No. 31 
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Olympic Stadium in University City, 
one of the world's finest stadiums 


Entry requirements 


from page 134 


have both passports and alien registra- 


| tion cards. 


3. A smallpox vaccination certificate 


| less than three years old. This is re- 


quired for re-entry into the United 
States. 

The United States Travel Agency in 
Washington, D.C. has arranged special 
flights from major areas in the United 
States for engineers who may want to 
travel together. The Agency has offered 
to take care of all the details of the 
trip, including supplying Tourist Card 
application forms, for members taking 
one of these flights from Seattle, Port- 
land, San Francisco, Los Angeles, Chi- 


| cago, Dallas, Boston, New York, 


Washington, Atlanta, and New Orleans. 
These flights will arrive in Mexico City 
on Saturday, June 18. Simply request 
United States Travel Agency, Inc., 807 
15 Street N.W., Washington 5, D.C. for 
necessary forms and travel reserva- 
tions. 

For those attending the meeting who 
want to stay over and sightsee a bit, 
U.S. Travel has also set up a series of 
post-convention trips, all starting Thurs- 
day, June 23. Lined up are guided 


| tours to: 


Taxco and Acapulco, $138.50 per 


person, ends June 26. 


The Gulf Tropics, (Fortin de las 
Flores), Panafiel, Puebla, Cuernavaca, 
Taxco and Acapulco, $219.75 per 


| person, ends July 1. 


Uxmal, home of the Maya Indians 
of Yucatan, Merida, Chichen Itza, 
$268.75 per person, ends June 28. 
*The Mexican Government Tourist 
Bureaus in the United States: 8 West 
51 Street, New York, N.Y.; 27 East 
Monroe, Chicago 27, Illinois; 735 S. 


| Olive, Los Angeles, California; 518 


West Houston, San Antonio, Texas: 


| Columbus Hotel, Miami, Florida; 203 
| Charles, New Orleans, Louisiana; 901- 
| 3 Bank of America Building, San 


Diego, California; 142 Mellie Esper- 
son Building, Houston, Texas, Other 
offices are: 26 College, Toronto, Can- 
ada; 1255 Phillips Square, Montreal, 
Canada; Calle 23 No. 72, Vedado, 


Havana, Cuba. 


For more information, circle No. 20 > 
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One of a series 


Catching Up with a Slippery Equation 


What goes on when two moving surfaces are separated by a film of oil? 


Simple question? Maybe, but engineers and mathematicians have 
been trying to answer this classic question of lubrication ever since 
Osborne Reynolds neatly stated the problem in equation form back in 1886. 


Unfortunately, analytical methods for solving Professor Reynolds’ 
partial differential equation worked only for unrealistic oil bearings, 
bearings with widths approaching zero or infinity. And approximate 
methods were crude, requiring a complete recalculation for cach slight 


change in the bearing. 


Recently, mathematicians at the General Motors Research Laboratories 
came up with the most versatile and efficient method of solution 

yet made. Their analytical method for solving the two-dimensional 
Reynolds’ equation applies to all finite journal bearings — as well as 
other hydrodynamic bearings — with no assumptions or approximations 
about boundary locations. The new method uses a long-neglected energy 
theorem recorded by Sir Horace Lamb instead of the force relationship 
tried by Reynolds and others. 


Besides being a valuable contribution to the theory of lubrication, this 
work has its practical side: namely, accurate, serviceable design 

curves for engineers. At GM Research, we believe delving into both 

the theoretical and applied sides of a problem is important to progress. 
It is a way of research that helps General Motors fulfill its pledge 

of “more and better things for more people.” 


General Motors Research Laboratories. 


Warren, Michigan 


Hydrodynamic analyses have . Only curve previously available 
led to specific answers about 
bearing operation. Shown 
here are the oil pressure z 

distribution (main illustration) 
and load-carrying 

capacity for a non-rotating 
journal with a 
reciprocating load. 


1/0 «0.1 
10 


1- Eccentricity 


/ 
: 
j 


industrial 
focus 


APPROVAL OF REGULATORY agencies, 
muri ipal or state, is a primary con- 
sideration when a disposal well is 
proposed The approving agency will 
usually require answers to the follow- 
ng questions: 


@ What is the probability for long 
term success? 

® Would the waste in question be 
suitable for surface reuse after reason- 
able treatment, or does it represent 
water which will be permanently 
lost? 


® Does the proposed disposal well 
adequately safeguard the fresh water 
formations through which it extends? 


pneumatic signal 
from level controlier 
on surge tank 


aw supply _ 
waste woter 


from surge  § 
tank 


bellows sealed contro! 


valve 
4’oul fill line 
and plug 
grade 
> 
bottom of - 


outer casing 


Deep well disposal of industrial wastes 


Comparative economics of deep well disposal versus chemical 
or biological treatment facilities can be a complex problem. 


Experience records in the disposal 
of oil field brines show that similar 
brines can become incompatible. Pre- 
diction of the complex chemical 
equilibria in a multicomponent brine 
in a formation at a pressure of the 
order of 100 atmospheres or more, 
and a temperature of approximately 
140 to 170°F, is a difficult problem. 
The problem, however, may be solved 
ina qualitative way, by pretreatment 
of the wastes. 

Certain general rules may be laid 
down: 

1) The waste should have a pH at 
least one-half a unit below that of the 
receiving brine; 

recording vacuum 
and pressure gages 


steel well string 
tubing, plastic -lined 


_-— T'steel casing 


outer casing cemented 
to surface and set through 
all fresh-water-bearing strata 


x 
By SS > bottom of fresh 


== stotic fluid level 
=— kerosene or 
unleaded gasoline 
AZZ Uff Yj 
of disposal 


U4 formation 


Diagrammatic drawing of typical waste disposal well. 
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2) It should be relatively free trom 
dissolved or entrained air or oxygen: 

3) It should be free from hydrogen 
sulfide and sulfur dioxide, and should 
be neither oxidizing nor strongly re- 
ducing; 

4) It should be free from heavy 
metal ions, or other ions capable of 
forming precipitates by reduction, 
neutralization, or metathesis; 

5) It should be sterile, free from 
bacteria, algae, or fungi; 

6) It should be free from organic 
materials which might polymerize, 
decompose, precipitate, or become 
viscous; 

7) Safeguards should be provided 
to assure that the well head is not 
subject to air leakage. 

Well construction details 

Legal implications involved in the 
contamination of fresh water aquifers 
are so serious that ever\ precaution 
should be taken to avoid the possi- 
bility. Certain design features are 
recommended to protect the fresh 
water formations. 

The well string should be protected 
by an outer well casing set through 
the impervious lavers to the disposal 
formations, and should be cemented 
from the surface. The annular space 
between the disposal well string tub- 
ing and this well casing is filled with 
a 60-degree API unleaded gasoline o1 
kerosene. The hydrocarbon will be 
held under pressure by the fluid level 
of brine in the well. This pressure is 
recorded on a gauge at the well head, 
and provides a record of the operat- 
ing water level in the disposal casing. 

The outer well casing should be 
protected by still another large casing 
extending through at least 200 feet 
below the lowest fresh water forma- 
tion. This casing also should be 


cemented for further protection of the 
aquifers. 

The inner disposal casing is equip- 
ped with a vacuum gauge and gauge 
valve. 


should bellows- 
continued on page 140 
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HARSHAW tellerettes 


All the facts about Harshaw Tellerettes are contained in 
a comprehensive booklet discussing their application 
to Tower Packing. 


Subjects discussed at length 
(accompanied by pertinent charts) 


. The Tellerette Shape 


. Physical Characteristics 
. Lower Capital Investment and Operating Cost 
. Low Weight 


. Increased Tower Capacity 
. Support Plates 


l 

2 

3 

4 

5. Reduced Tower Height 
6 

7 

8. Corrosion Resistance 
9 


. No Clogging 


One or more copies are 
available at your request. 


THE HARSHAW CHEMICAL CO. 
1945 East 97th Street, Cleveland 6, Ohio 
Branches in Principal Cities 
For more information, turn to Data Service card, circle No. 6 
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Deep well disposal 


from page 138 


seated to assure that no air can be 
| drawn into the well; this precaution 


& S i N G f applies particularly to the input con- 
‘ or | trol valve, if used. 


4 The injection into the well should 
HEAT-SENSITIVE Materials | be made from a covered storage tank 
A | with a capacity of at least 48 hours 


, flow into the well. The tank is oper- 


PROC 


ated at a preset low level by an inter- 

face controller which uses a 2-foot 

laver of 30-degree API gas oil as an 

air seal. A_ falling interface level 

closes the control valve leading into © 

the well. This control valve, the 

auxiliary block valves, and all connec- 

js tions are made vacuum tight by bel- 

lows seals or welded connections ‘ 
Sampling wells should be installed 

adjacent to the disposal well, and 

should penetrate into the lower deptins 

of the fresh water formations so that 

water samples may be taken for peri- 


odic analysis. 


Chemical incompatibility 
Chemical incompatibility between 
formation brines and injection water 
exists when a chemical reaction be- 
KONTRO Equipment distills 9897 of feed tween the two produces a precipitate 
° ° rl , ol deposit, or releases a gas. Reactions 
CNA PASS. can cause plugging precipitates 
Outstanding performance for especially difficult: processing problems. can be classified: 
CONTROL of RESIDENCE TIME by regulating clearance” of rotor blades and Class 1—Alkaline earth precipitates 
feed rate The alkaline earth metals, calciuna, 
CONTROL of FILM THICKNESS by adjusting clearance® between heat transfer barium, and strontium, all have rela- 
wall and rotor blade tively insoluble carbonates, sulfates, 
SUPERIOR HEAT TRANSFER because of high turbulence throughout phosphates, and fluorides. The car- 
SINGLE PASS OPERATION requiring only seconds bonate, hydroxide, and fluoride of 


magnesium are also relatively insolu- 
NO BURN-ON because exclusive tapered*® design assures high turbulence) 
ble. Prevalence of these alkaline earth 
and no dry spots 


metal ions in formation brines re- 
VERSATILITY — Suitable for either low or high viscosity materials quires careful consideration of the an- 


ions which will combine with them. 


PATENTED 


Th W Thus, a formation brine containing 
e Company. Inc. barium ions will not be compatible 
X PETERSHAM @ with sulfate-bearing wastes. A table 
MASSACHUSETTS of solubility products for these com- 


For more information, turn to Data Service card, circle No. 98 pounds may be used to estimate the . 
_, allowable ion concentrations. These 


Safe storage for corrosive liquids... 


concentration increases. 


Class 2—Heavy metal precipitates 


Gates Presence of the heavy metals in 
industrial wastes, except for iron, alu- 
Rubber minum, and manganese, is usually 


due to processing losses. Such metals 
Lined may include iron, aluminum, man- 
ganese, chromium, nickel, cadmium, 

zine, and copper. 


Tanks Iron salts may be present in process 


wastes such as pickling acid; they are 
TPA 859 also found as corrosion products of 


Gates uses a wide variety of rubber and 
plastic compounds to line tanks for safe 
storage of most corrosive liquids. 


Low cost....Ffast delivery 


The Gates tank plants in Sioux City, lowa 
and Denver, Colorado, specialize only in 
corrosion protection. As a result, tanks 
can be lined with unusual speed and at 
low cost. Immediate delivery on many 
popular models carried in stock. 


Write for 


complete The Gates Rubber Co. Sales Division, Inc. venver 17, colorado continued on page 142 


information 


For more information, turn to Data Service card, circle No. 80 
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TODAY'S PRODUCER POWDERED MATERIALS 


RAYMOND 


WHIZZER TYPE 


IMP MILL 


Cross-Section showing location of revolving 
whizzers and independent variable speed drive. 
Fineness controlled by one simple adjustment 
while mill is running. Insures uniform classifi- 
cation for quality products. 


1126 W. BLACKHAWK st. 


CHICAGO 22, ILLINOIS 


ECONOMY enters into all phases of the IMP MILL. It siarts with 
the installation . . . where the flexible arrangement of piping and 
collectors permits easy adaptability to your plant layout. 


There are also important economies in operation since automatic 
controls save time and attention . . . while the simultaneous pulveriz- 
ing, classifying and/or drying . . . all combined in a single unit... . 
shorten the process and simplify material handling. 

Raymond rugged construction and precision-engineered design assure 
long service life and minimum maintenance. All these factors add up 
to important savings in production, and give you a lower cost advan- 
tage in these competitive times. 

Write for IMP MILL Catalog No. 87 which shows the many appli- 
cations of this multi-purpose unit . . . and how it can be adapted to 
your pulverizing job. 


ENG EERING, INC, 


Ew SALES OFFICES IN 


PRINCIPAL CITIES 


Combustion Engineering-Superheater Ltd., Montreal, Canada 


For more information, turn to Data Service card, circle No. 66 


CHEMICAL ENGINEERING PROGRESS, (Vo! 56, No. 5) 


_ 
SIMPLE. 
COMPacr 
ATILE 
4 DEPENDA BLE 
- 
| 
j May 1960 141 


For more information, turn to Data Service card, circle No. 125 


gas 


THE NATION'S LARGEST MANUFACTURER 
OF PACKAGED GAS GENERATOR SYSTEMS 


Performance Plus oor-saving com- 
pactness, trouble-free maintenance and “minute 
man” service. That's what you get when you 
specify Gas Atmospheres Packaged Gas Genera- 
tion Systems. 

You get full capacity and the dryness and purity 
you specified in quality-built packaged units that 
are set On a common base and completely factory 
tested prior to shipment. And, you can rely on 
the best factory trained service team in the busi- 
ness whenever your operation calls for it. 

It’s this kind of customer service that has made 
Gas Atmospheres Packaged Generators the most 
popular units working today. Gas Atmospheres 
makes a complete line of Packaged Generators 
for inert, CO2, nitrogen, hydrogen, reducing and 
annealing gases. Literature available. Write Gas 
Atmospheres, Inc., 20011 Lake Road, Cleveland, O. 
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gathering lines or well casings. Iron 
is particularly prone to cause plugging 
in sand formations, and has been the 
direct cause of the failure of many 
injection wells. The hydroxides, sul- 
fides, and carbonates of both valance 
states are quite insoluble. Since the 
most prevalent iron contamination is 
due to oxygen attack on the well cas- 
ing or tubing, rigid removal and ex- 
clusion of oxygen, addition of seques- 
trants, such as citric acid, and use of 
corrosion inhibitors are suggested. 

Aluminum is found as a process 
waste from metal-finishing operations, 
and as a carryover floc from water 
treating operations. 

Manganese will normally be re- 
moved with iron by aeration and 
chlorination followed by settling and 
or filtration. 


Class 3—Oxidation-reduction 
pricipitates 


These pricipitates are usually the 


PROTECT 
YOUR COPIES OF 


CEP 


ina 
LIBRARY BINDER 


$350 


May 1960 


CHEMICAL ENGINEERING PROGRESS 
25 W.45 th St. * New York 36, N. Y. 


Please send me ... binder(s) for 1947-1948-1949- 
1950-1951-1952-1953-1954-1955-1956-1957-1958-1959- 
1960 (encircle year) st $3.75 each. Remittance 
of § is enclosed. (Residents of New 
York City please add 3% sales tax. Foreign 
purchasers may remit by draft on New York 
bank.) 


PRINT NAME 
ADDRESS 
CITY 


STATE OR COUNTRY 


oxidation-reduction reaction products 


| of hydrogen sulfide with some injec- 


tion oxidizing agent. Probably the 
most troublesome reaction of this 
tvpe is the oxidation of hydrogen sul- 
fide to sulfur by the reduction of 
chromate or dichromate to chromic 
hvdroxide. Widespread use of hexa- 
valent chromium compounds as oxida- 
tion inhibitors in cooling water has 
made this ion common in waters con- 
sidered for well disposal. The diffi- 
culty of removing dilute chromates in 
the range of 0.1 to 10 ppm by reduc- 
tion with sulfur dioxide or low pH 
has, in some cases, made deep well 
disposal attractive. 


Class 4—Organic polymers 

Wastes from resin manufacturing 
facilities, pharmaceutical plants, food 
processing plants, and many other 
tvpes of chemical plants, will occa- 
sionally contain resin-like materials 
which, under the formation pressure 
and temperature, may polymerize to 
form solids which can plug under- 
ground formations. 


Class 5—Suspended solids 

Bacteria and algae growths can 
effectively block an underground for- 
mation, as can any suspended solid, 
dirt, oil, or grease. A maximum tur- 
bidity of 1 ppm is recommended. 


Ciass 6—Bacteria 

Sulfates can be decomposed by sul- 
fate-reducing bacteria in reactions in- 
volving reduction of sulfate ion to 
hvdrogen sulfide. These organisms 


continued on page 144 
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If you're planning to build a new 
plant — to extend — or to rebuild... 
tap this rich stream of low-tempera- 
ture experience! If it’s a question of 
gas separation or recovery, Air Liquide 


has the efficient, economical, 
answer. 

The Air Liquide stream of expe- 
rience has been flowing around the 
world for over half a century. Gaining 
year by year broader and accurate 
know-how, it has produced hundreds 
of low-temperature gas separation 
plants all over the globe. 

Whether you need a plant from an 
existing design or one especially de- 
signed for your particular require- 


proven 


IN CANADA: 

L’Air Liquide, 

1210 Sherbrooke St. W., 
Montreal, Quebec, 
Telephone: Victor 2-5431 


ments, Air Liquide can supply it. 
From the initial technical consulta- 


tions, design work, manufacturing of 


plant and equipment, to the expert 
erection and start-up supervision, our 
widely experienced Research, Design, 
and Project teams smoothly coor- 
dinate with yours. 

We shall be pleased to consult with 
you in the application of Air Liquide 
processes and equipment to your par- 
ticular needs. Write or call us at 405 
Lexington Ave., New York 17, N. Y. 
Telephone: Y Ukon 6-6544. 


AIR LIQUIDE HAVE 
DESIGNED AND BUILT THE 
FOLLOWING TYPES OF PLANTS 


e Air Separation — oxygen, 
nitrogen, etc. 

¢ Tonnage Oxygen and Nitrogen 

(Gas and Liquid) 

Rare Gases Recovery 

CO, Purification 

Methane Purification 

Natural Gas Liquefaction 

Coke-Oven Gas Separation 

Refinery Gas Separation 

Hydrogen Liquefaction 

Helium Recovery 

Pure CO, Production 

Heovy Water for Atomic Reactors 


AMERICAN 
AIR LIQUIDE 


ENGINEERING & CONSTRUCTION DIVISION 


OLDEST IN EXPERIENCE 


NEWEST IN DESIGN 


405 LEXINGTON AVE., NEW YORK 17, N.Y. 


For more information, turn to Data Service card, circle No. 77 
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Savings for the 
Chemical Industry 


Transall pre-lubricated idlers 
are the product of years of 
experience in manufacturing 
belt conveyors for the chemi- 
cal industry. Bearings of 
Transall Pre-Lubricated Con- 
veyor Idlers are factory sealed 
—never require re-lubrication. 
More important, perhaps, 
there is no leaking grease to 
deteriorate your conveyor belt. 
Entry of abrasive dust, foreign 
matter, etc.,is kept to a mini- 
mum to prevent destruction 
of bearings, the heart of an 
idler. Result: No lubricating 
costs, longer belt life, idlers 
last longer, maintenance costs 
less. 

Idlers are available in 20°, 35 
and 45° equal and unequal 
length rolls with various roll 
diameters and thickness of 
tubing wall. 

We also manufacture com- 
plete pre-engineered sectional 
belt conveyor systems. Write 
or wire Transall Inc., 109 No. 
llth, Birmingham, Alabama, 
for complete details. 


Perfectors of the 
Pre-Lubricated Idler 


TRANSALL, INC. 


109 North 11th St. = P. 0. Box 1588 
BIRMINGHAM ALABAMA 


For more information, circle No. 113 
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Deep well disposal 
from page 142 


can be controlled by bacteriacides 
but, in some cases, the procedure may 
be so costly as to warrant surface 
disposal. 


Economics 

Deep disposal wells can be very 
expensive. The cost depends on the 
pretreatment required, depth of the 
hole, corrosivity of the waste, state 
regulations, nature of the formation, 
etc. Unless high total dissolved salt 
concentrations are present, the meth- 


A 30 million pound a year carbon 
black plant to be constructed at 
Bakersfield, Cal., by Continental Car- 
bon, is one of the first of its type on 
the west coast. The oil furnace black 
facility is expected to service the 
grov.ing west coast carbon black 
market. 


A 10 percent expansion in the syn- 
thetic rubber copolymer plant of 
Texas-U.S. Chemical Co. (Texus), 
Port Neches, Texas, will increase out- 
put to 156,000 long tons annually. 
The additional drying and carbon 
black masterbatch facilities are due 
for completion late this year. 


CUSTOM 


od will not ordinarily be competitive 
with surface disposal processes, chem- 
ical or geological. A rough rule is 
that a single well installation should 
be able to dispose of 500 million gal- 
lons of waste to be on an equal first- 
cost basis with a biological or chemi- 
cal treatment facility. In some cases, 
the waste may require even more ex- 
tensive chemical treatment for injec- 
tion than for surface disposal. 

Waste disposal wells normally cost 
between $50,000 and $250,000 for 
each wellhead. Average flow capacity 
for a 4-inch well string receiving con- 
ditioned water should be estimated at 
about 200 gal./min. a 


Arthur G. McKee, engineering and 
construction firm, has formed two 
operating subsidiaries, A. G. McKee 
de Mexico, and another in Brazil. 

Polyurethane resins for coatings and 
adhesives will be manufactured in the 
newly formed Plastics Division of 
Trancoa Chemical, Reading, Mass. 


Pennsalt will triple production of 
alkyl and alkanol amines. A $1.5 mil- 
lion plant at the company’s Wyan- 
dotte, Michigan, works will use a 
completely continuous process, which 
produces several different alkyl alka- 
nol amines. On stream date is the 
end of 1960. 


ENGINEERED 


RECTIFICATION 


* Germanium 
* Silicon 
* Selenium 


No more tedious matching of cell charac- 
teristics when replacing a damaged semi- 
conductor in a rectifier system. Sel-Rex 


Balancing Reactors force even distribu- 
tion of the load among all rectifying ele- 
ments — regardless of individual cell 
characteristics. Simply replace damaged 
elements with ones which are similarly 
rated. Another example of Sel-Rex “Cus- 
tom-Engineering.” 

Send for FREE “GUIDE” to Indus- 

trial Rectifier Equipment. 


Rectifier Division 


SEL-REX CORPORATION 


NUTLEY 10, NEW JERSEY 


Representatives in Principal Cities 


“Complete Semiconductor Recians Conversion Systems for any AC to DC application ” 


For more information, turn to Data Service card, circle No. 39 
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HOW TO SLEUTH OUT THE TRUTH 
ABOUT EXPANSION JOINTS 


Case the joint (design, that is) 

Badger S-R Expansion Joints have: 1. Corrugations 
which assume ‘‘all curve’’ shape under pressure — 
low stress, long life. 2. Tubular rings allow flexing over 
more of corrugation height. 


“Weigh” the evidence 

S-R Joints have no bulky castings ... weigh up to 50% 
less .. . diameter equivalent to pipe flange. Installa- 
tion is easier, lighter supports required. 


Search for clues in fabrication methods 

Bellows are hydraulically formed to produce uniform 
corrugations with minimum thinning of material 
Quality controlied longitudinal weiding, no multiple 
circumferential welds. 


Remember to look for accessories 

Full line of accessories — including covers and liners. 
Easy to pick proper combination of model, type and 
accessories for any pressure, temperature, erosive or 
corrosive condition. 


Pull an M.O. on the manufacturer's background 


Badger’s 50-year experience includes development of 
first successful self-equalizing design for higher pres 
sures, temperatures. Badger has had more fabrica 
tion and engineering experience in more different 
applications than any other manufacturer. 


Expansion Joints 


BADGER MANUFACTURING COMPANY 


230 Bent Street, Cambridge 41, Mass. 
Representatives in Principal Cities 


Close the case — buzz Badger 

See the Badgerman for expert help on your most 
exacting pipe expansion problems. He knows his 
business, your problems. Call or write today. 


For more information, turn to Data Service card, circle No. 44 
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institutional 
news 


21-and-Over Club 
new members 


AN EVEN DOZEN top recruiters for A.L.- 
Ch.E. have joined the spec ial circle 
of members of the 21-and-Over Club. 
This club, established by CEP in 1957 
and rapidly becoming a_ tradition, 
adds to its roster each vear only 
those who bring in 21 or more new 
applications during the annual mem- 
bership drive. 

For 1959, the South Texas Section 
leads the list with a total of 71 new 
applications brought in by H. A. Hol- 
comb, Closely following is Philadel- 
phia-Wilmington, with D. E. Aber- 
crombie bringing in 66 new applica- 
tions. Other star go-getters who 
appear again this vear, in addition 
to Abercrombie who topped the list 
last vear, are Scott, Kunkel, and Mor- 
rison 

Other sections the charmed 
circle by virtue of the work of the 21- 


2 


The super-salesmen of A.I.Ch.E. (L. to r., top) Abercrombie, 
Holcomb, Keller, Kunkel, Mayers, (bottom) Minden, Morrison, 
Scott, Sourelis. Not shown: Born, Wimmer and Sammond. 


(>, 


members is now in progress, inspired 
37 by the work done in last year's drive, 
particularly by these local section 


and-Over Club members are: 
Northern C. S. Minden 
California 


New York J. H. Born 36 leaders. Plans mapped at the begin- 
L. C. Wimmer ning of the vear by the membership 
Southern G. J. Keller 36 committee divide the country into six 
California J. M. Kunkel geographical regions: northeast, east- 
Chicago S. G. Sourelis 35 ern, southeast, midwest, southwest, 
New Jersey J. H. Sammond 30 western. 
Pittsburgh J. W. Mavers 28 The great contribution that A.L- 
Sabine Area J. W. Scott 25 Ch.E. is making to the chemical engi- 
St. Louis HB. Morrison 21 neering profession, and to professional 


Total number of new applications — standards, can only continue if the 
for 1959 is 1837, a slight drop over organization grows constantly. The 
the revised total of 1924 for 1958. work of these new club members will 

A live wire campaign to get new be an inspiration to all of us. # 


EALLESS PLastic Pumps 


TO HANDLE CORROSIVES, ABRASIVE SLURRIES 
AND GASES . . 


Vanton self-priming, non-agitating, Flex-i-liner pumps 
have no troublesome shaft seals, stuffing boxes, gaskets 
or check valves; they do not leak or contaminate; have 
a longer pump life and require littke maintenance under 
even the most exacting process applications. 
There are plastic pump, body and liner combinations, 
e.g. Teflon, PVC, Neoprene, Viton A — 54 to be exact 
—to resist virtually all chemical corrosives and their 
combinations. 
These unique and versatile pumps are designed to meet 
most process operation needs and are available in capac- 
ities from ‘4 to 40 GPM with discharge pressures to 60 
PSI and with temperature range of from —60°F to 
+400°F. WRITE FOR FREE CATALOG AND 
SPECIFICATIONS INFORMATION. 

EQUIPMENT 


DIVISION OF COOPER ALLOY CORP., HILLSIDE, N. J. 


PUMP & 


For more information, turn to Data Service card, circle No. 56 
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ARGENT imaginative engineer- 
ing has created numerous 
“firsts” that are now standard in 
many industries .. better drying 
equipment and methods for better 
production and better products at 
less cost. 

The first gas-fired rubber dryer 
was a Sargent. The first flashiess 
powder was dried in a Sargent. The 
first gas-fired conveyor dryers for 
tobacco, for grain, for wool stock, 
all were Sargents. New man-made 


CREATIVE ENGINEERING 
TRANSLATED INTO PRACTICAL PRODUCTION 


textile fibres and innumerabie other 
products have come to the market 
dried by special-design Sargents 
that were designed, engineered and 
built to the exacting needs of pro- 
duct and of production. 

From small lab and table models, 
from tray and truck dryers, through 
huge capacity, multi section, muilti- 
stage conveyor dryers and rotary 
dryers, a Sargent is engineered to 
serve profitably and well for many 
years to come. 


4 « dependability of guaranteed performance 
J fastest installation, with erection 

r costs the lowest on the market 

q Let us give you details. 


DRYERS 
ty SARGENT 


Lead The Field 


in operating economy 


« proven high-level production 
¢ minimum of maintenance requirements 
easiest, quickest cleanout 


DRYERS (Conveyor, Tray, Truck, Rotary, Pole, Tunnel, Laboratory, Pilot Plant) 
COOLERS © FEEDERS @ EXTRUDERS © GRANULATORS 


C. G. SARGENT’S SONS CORPORATION 


PHILADELPHIA + CINCINNATI * ATLANTA * CHARLOTTE * HOUSTON + CHICAGO * DETROIT « TORONTO 


For more information, turn to Data Service card, circle No. 46 
CHEMICAL ENGINEERING PROGRESS, (Vo!. 56, No. 5) 


Sergent installations pictured above: Bank of 4 
synthetic rubber dryers, 3-pess. gas-fired, at Good- 
year Tire and Rubber Company, Houston, Texas @ 
Two-stage Kaolin dryer with Sergent double-hopper 
extruder, at American industrial Clays, Sandersville, 
Ge. © Pilot plant dryer with extruder and cooling 
sections. Remarkably compact and efficient. At «4 
well-known chemical company Four Sergent 
dryers for England's first general purpose (bulk) 
synthetic rubber plant. Built under Sergent license — 
installed at International Synthetic Rubber Co. Ltd., 
Hythe, Southampton Two-compartment truck 
dryer with controlled even heat distribution through 
all trucks, at @ large chemical company. 
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a 
industrial 
news 


Zinc oxide faces two-pronged market tnreat 


Inroads by emulsion-type paints, 
declining percentages in rubber 
formulations, pose difficult sales 
problem. 


A TOTAL U. S. PAINT consumption of 
670 million gallons by 1965 is not un- 
likely, said R. H. Crossley of St. 
Joseph Lead, speaking at the Annual 
Meeting of the American Zinc Insti- 
tute. However, all is not rosy in the 
zine oxide sales picture. During the 
past decade, pointed out Crossley, an 
increasing gallonage of paint has been 
made with little or no zine oxide. 
Much of this decline is attributed to 
re-formulation techniques: replace- 
ment of leaded zine oxide with lead- 
free; replacement of linseed oil vehi- 
cles with synthetic resin types, with 
reduction or elimination of zinc oxide; 
and increasing use of emulsion paints 


containing no zinc oxide. From only a 
few gallons in 1950, Crossley predicts 
that emulsion paints will have cap- 
tured nearly 14% of the total paint 
market by 1965, or about 94 million 
gallons. On an over-all basis, consump- 
tion of zinc oxide by the paint indus- 
try has shown a steady decline from 
104,000 tons, or 45% of the total zine 
oxide market in 1950, to about 60,000 
tons, or 31% of the total in 1959. 


Zinc in the rubber industry 

Rubber consumption increased 
from 1,510,000 tons in 1950, to 
about 1,940,000 in 1959, and should 
reach between 2,100,000 and 2,200.- 


U.S. CONSUMPTION OF ZINC OXIDE 
BY INDUSTRIES 
SHORT TONS 
100,000 
80,000 + 
r mousy 
r 
20.000 
1955 1960 


000 tons by 1965, said Crossley. Con- 
sumption of zine oxide in the rubber 
industry increased only from about 
88,000 tons in 1950 to about 92,000 
tons in 1959. Reason—in 1950, 5.8 
pounds of zine oxide were used for 
every 100 pounds of rubber; in 1959, 
the figure had dropped to 4.8, is ex- 
pected to go lower. 


Import threat 

“Growing concern” was expressed 
by Crossley about a rapid increase of 
imports. From less than 200 tons of 
zine oxide in 1952, he stated, imports 
reached 16,500 tons in 1959, are esti- 
mated at 19,000 tons in 1960. 


get accurate sizing with SIMON-CARTER machines 
We 


PRECISION GRADERS SEPARATE 
MATERIAL BY THICKNESS 


For sizing and separating free- 
flowing granular materials by 
thickness, Carter Precision 
Graders use revolving cylinders 
with slotted perforations. Material 
placed in these cylinders is 
upedged and presented to the 
slots in an edgewise position. The 
thinner pieces pass through, and 
the thicker pieces pass over and 
are conveyed to the end of the 
machine. 


CARTER GRADERS ALSO SIZE 
AND SEPARATE BY WIDTH 


For width sizing and separating, 
the Precision Graders use revolv- 
ing cylinders with round perfora- 
tions. Material placed in these 
cylinders is upended and presented 
to the round perforations in an 
endwise position. Narrow pieces 
pass through, and wider pieces 
pass over for discharge at the end 
of the cylinder. 


For more information, turn to Data Service card, circle No. 74 
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CARTER SEPARATORS ASSURE 
POSITIVE LENGTH SEPARATION 


Carter Disc Separators contain a 
series of discs, each of which has 
hundreds of undercut pockets 
which select or reject materials 
according to length. As the discs 
revolve through a mixture of ma- 
terials, the pockets lift out shorter 
ieces. Longer pieces, too long to 
held in the pockets as they rise, 
drop away from the discs. 


Write today for complete information and 
descriptive booklets on Simon-Carter 
machines. Free laboratory testing and 
demonstrating service. 


S l M ON -CA RTE R co. 697 19TH AVENUE N.E. MINNEAPOLIS 18, MINNESOTA 


For more information, circle No. 147 > 
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Graver’s Experience Counts So Much 
When Cryogenic Storage Calls for 
Jacketed Stainless Steel Spheres 


A practical and efficient method of storing liquid oxygen at 
customers’ plants was found in 9 ft. double-shell spheres by the 
Linde Company (Div. of Union Carbide). Type 304 stainless 
steel was specified for the inner shell, carbon steel for the 
outer shell. 

Keeping oxygen liquid at 297° below zero for prolonged 
periods required air-tight welding to assure holding a vacuum 
between the shells where a Linde-patented powder-vacuum 
insulation is employed. 

Graver’s quality fabrication and welding skills are called 
upon regularly to produce cryogenic storage and processing 
equipment. Graver’'s extensive knowledge of the field assures 
the most satisfactory type of equipment for efficient operation 
and long life. 


Graver tank A Mig. Co. 
EAST CHICAGO, INDIANA 
PLANTS AND OFFICES ACROSS AMERICA 


¥ 
> 
4 | 
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| Graver 
DIVISION-UNION TANK CAR COMPANY 


future 
meetings 


1960—MEETINGS—A.I.Ch.E. 


Del Prado Joint Meeting with 
Mexicano de Inginieros Quimicos. See p 
@ Moscow 
International Fed 
cover areas 


Automatic Control 


sponsored by American 

Council, Affiliated societies 
AIEE, IRE, ISA. 
Boyd, Universal Oil Prods., 


Automatic 


ALCh.E. Chmn D 


e Buffalo, N. Y., Aug 
Hilton Hotel 
ference & Exhibit. 
ASME. AIChE 


14-17, 1960 


Piant Operation. 


papers to S. W. Churchill, 


U. of Minnesota, Minneapolis, Minn 
info to P. A. Joculvar, A.1.Ch.E., 
St.. N. 36, N. ¥ 


Here's a complete 14” In- 
Line Valve with a 7.5 Cy! 
Springless (pneumatic or 
hydraulic), spring-to-open 
or spring-to-close opera- 
tion. The operating method 
can be changed easily in the 
field without extra parts. 
Write or call today for com- 
plete details on this extra- 
ordinarily compact In-Line 
Valve for on-off or control 
applications. 
OTHER SIZES AND END CONNECTIONS AVAILABLE 


GEORGE w. 


DAHL 


COMPA INC. 


86 TUPE 
“BRISTOL, RHODE ISLAND 
CLittord 3-9500 


VALVES AND CONTROLS FOR THE 
COMMUNICATIONS, PROCESS 
AIRCRAFT AND MARINE INDUSTRIES 


For more information, circle No. 58 
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Boston, Mass.. Sept 


Dupont, Wilmington 98, Del 
e@ Tulsa, Oxla., Sept 


K. H. Hachmuth, 
Bartlesville, Okla 


Phillips 


1, Texas 


Okla. Advances in Refinery Technology 
Offutt, Gulf R&D Co., 
Pittsburgh 30, Pa 


ter, Continental Oil Co. Ponca City. 


@ Mexico City, Mex., June 19-22, 1960. Hotel 
Instituto 


USSR, June, 1960, Ist Congress of 


of Theory, Hardware & Applica- 
tions of Automatic Control, U.S. participation 
Control 
A.1.Ch.E., ASME, 

M 


Des Plaines, Il : 


Statler 
4th National Heat Transfer Con- 

Sponsored by A.I.Ch.E. & 
sponsored panel discussion 
on Discrepancies Between Design Procedure & 
Moderated by D. Q@. Kern 


Panelists: D. J. Bergman. Union Oil; C. H 
Brooks, Sun Oil; C. H. Gilmour, Union Car- 
bide Chem.: C. Mueller, Dupont. A.I.Ch.E 


U. of Mich.. Ann 
Arbor. Mich. ASME papers to J. P. Hartnett. 
Exhibit 
25 West 45 


7-9, 1969. M.IT. Joint 
Automatic Control Conference. Sponsored by 
A.1.Ch.E., AIEE, IRE, ASME. ISA. For A.I.Ch E 
info refer too: W. H. Abraham, Eng. Exp. Sta., 


25-28, 1960. Hotel Mayo. 
A.1.Ch.E. National Meeting. Tech Prog. Chmn.: 
Petroleum Co., 
Multiphase Fiow in the 
Production & Drilling of Oil Welis—L. P. 
Whorton, Atlantic Refining, Box 2819, Dallas 
Natural Gas & Natural Gas Liquids 
—R. L. Huntington, U. of Oklahoma, Norman, 
-w.c 
P. O. Drawer 2038, 
Petrochemicals—C. V_ Fos- 
Okla. 
& H. L. Hays, Phillips Chem. Co., Bartlesville, 
Okla. Piloting or Why Buy the Restaurant 


When Ali You Need is a Meai—R E. Weis 
Phillips Pet. Co., Bartlesville, Okla. & D 
Popovac, Continental Oil Co Ponca City 
Okla. Corrosion & Materials of Construction— 
W. A. Luce, The Duriron Co. P.O. Box 1019 
Dayton 1, O., & M. S. Whorley, Black, Sivalls 
& Bryson, P.O. Box 1714, Oklahoma City 
Okla. Statistics and Numerical Methods Ap- 
plied to Engineering—-R. L. Heiny, 2709 Jef- 
ferson, Midland, Mich. Air & Ammonia Plant 
Safety—G. Weigers, Amer. Cyanamid Co 
P. O. Box 10008, Jefferson Branch, New Orleans 
21, La. Refinery & Natural Gasoline Plant 
Safety—J. N. Romine. Phillips Petrol., Bartles- 
ville, Okla. Processing Agricultural Products— 
A. Rose. Tex. Eng. Exp. Sta., Tex. A&M, Coll 
Sta Tex Chemical Reactions induced or 
Modified by Radiation—J. J. Martin, ChE 
Dept., U. of Mich., Ann Arbor, Mich. Conser- 
vation & Utilization of Water—F. J. Lockhart 
Ch.E. Dept. of U. of So. Cal., 3551 University 
Ave., Los Angeles 7, Cal. Foams—cC. 8S. Grove, 
Jr.. Syracuse U., Syracuse 10, N. Y. & R. L 
Tuve, U.S. Naval Rsch. Lab., Wash. 25, D.C 
Computers as a Management Tool—R. Cziner 
Grace Chem. Co 3 Hanover Square, New 
York 4, N. Y. Non-Newtonian Fluid Mechanics 

A. B. Metzner, J. of Delaware, Newark, Del 
Student Program—O. K. Crosser, Univ. of 
Oklahoma, Norman, Okla. Selected Papers— 
R. H. Perry, Ch.E. Dept. U. of Oklahoma 
Norman, Okla. 


e Washington, D.C., Dec. 4-7, 1960. Statler 
Hotel. A.1.Ch.€. Annual Meeting. Tech. Prog 
Chmn.: D. O. Myatt. Science Communication 
Inc., 1079 Wisconsin Ave., N.W., Wash. 7, D.C 
Air Potlution—A. J. Teller, U. of Florida, 
Gainesville. Fla. Unsteady—State Instrumen- 
tation—T. J. Williams. Monsanto Chem. Co. 
St. Louis, Mo. Fluid Dynamics—A. C. Acrivos, 
U of California, Berkeley. Calif. Information 
R. O'Dette, NSP, Wash., 
D. C. Nuclear Reactor Operations—R. L. Cum. 
mings, Atomics International, Canoga Park. 
Calif. Nuclear Chemical Plant Safety—C. E 
Dryden, Ohio State U.. Columbus, O. Phase 
Transitions—G Bankoff, Northwestern U., 
Evanston, Ill. Sales Overseas—J. Costigan, 
The Sharpless Corp., 501 Fifth Ave.. New York 
17. N.Y. Chemical Engineering—A Vital Link 
in Broadening the Uses of Agriculture Crops— 
J. E. Simpson. U.S.D.A. Chemical Warfare- 
Dispersal of Materials in Aerosol Form—L. E 


continued on next page 


burst tolerance! 


data and price schedule. 


P. O. BOX 501 


“DELANIUM” GRAPHITE BURST DISCS... 
FOR RELIABLE LOW-COST PERFORMANCE 


After 30,000 cycles at 75% of rated pressure, “Delanium” high- 
density graphite discs will still fail within the +5% ASME 


KEARNEY INDUSTRIES 
| DELANIUM GRAPHITE DIVISION 


Low-cost, replaceable discs are easily installed in 
re-usable carbon or aluminum holders. Ratings 
and sizes stamped on external “ears” are plainly 
visible, even when installed. 

Immediate delivery from stock on standard sizes: 
1” to 8”; burst pressure ratings 1 to 400 psig; 
operating temperatures to 650° F. Other sizes 
and ratings to order. Write for technical 


SOUTH PLAINFIELD, N. J. 


For more information, turn to Data Service card, circle No. 84 
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NO MAJOR REPAIRS Future meetings 


IN 25 YEARS’ 


Sturtevant Construction Assures 
Long Mill Life at Top Loads 


Sturtevant crushing and grinding ma- 
chinery answers the long life top-load pro- 
duction problem for medium to small size 
plants. Many Sturtevants have been operat- 
ing above rated capacities for more than 25 
years, and without a major repair. 

“Open-Door” design gives instant acces- 
sibility where needed — makes cleanouts, 
inspection and maintenance fast and easy. 
Machines may be set up in units to operate 
at equal quality and capacity. 


Jaw Crushers — Produce coarse (5 in. largest mod- 
el) to fine ('% in. smallest model). Eight models 
range from 2 x 6 in. jaw opening (lab model) to 
12 x 26 in. Capacities to 30 tph. All except two 
smallest sizes operate on double cam principle — 
crush double per energy unit. Request Bulletin No. 
62 


Rotary Fine Crusher — Reduce soft to medium hard 
3 to 8 in. material down to “% to 1% in. sizes. 
Capacities up to 30 tph. Smallest model has 6 x 18 
in. hopper opening; largest, 10 x 30 in. Non-clog- 
cing operation. Single handwheel regulates size. 
Request Bulletin No. 063. 


Crushing Rolls Reduce soft to hard 2 in. and 
smaller materials to from 12 to 20 mesh with mini- 
mum fines. Eight sizes, with rolls from 8 x 5 in. 
to 38 x 20 in.; rates to 87 tph. Three types — Bal- 
anced Rolls; Plain Balanced Rolls; Laboratory 
Rolis — all may be adjusted in operation. Request 
Bulletin No. 065 


Hommer Mills — Reduce to 20 mesh. Swing-Sledge 
Mills crush or shred medium hard material up to 
70 tph. Hinged-Hammer Pulverizers crush or shred 
softer material at rates up to 30 tph. Four Swing- 
Sledge Mills with feed openings from 6 x 5 in. to 
20 x 30'2 in. Four Hinged-Hammer Pulverizers 
with feed openings from 12 x 12 in. to 122 x 24 in. 
Request Bulletin No. 084. 


*Reports Manager W. Carleton Merrill 
concerning Sturtevant Swing-Sledge Mill 
at James F. Morse Co., Boston. 


STURTEVANT 


MILL COMPANY 
135 Clayton Street, Boston 22, Mass. 


For more information, circle No. 8 


continued 


Garono, Army Chem. Corps. Role of the 
Chemical Engineer in Environmental Health 
Engineering—W. L. Faith, Air Pollution Foun 
dation. 2556 Mission St., San Marino, Calif 
Feeding, Clothing, and Protecting the Combat 
Soldier—Leo Spano, Quartermaster R&Ene 
Command, Natick. Mass. Phenomena Affecting 
Materials in Extreme Environments—J 
Hearne, Air Force R&Eng. Impact of Govt. 
Programs on Chemical Engineering Education 

W. K. Davis, Bechtel Corp. Toxic Plant 
Construction—L. E. Garono, Army Chem 
Corps. Potentialities of Fuel Cells as Power 
Sources—P. Greer, Army OOR. Saline Water 
Conversions—J. J. Strobel, OSW. Dept. Int 
Chemical Engineering in the Mineral tndustry 

H. Perry. Chf. Bit. Coal Res. Br Us 
BuMines. Rocket Propellants—W. E. Sheehan 
DDRE. Economic Evaluation of New Processes 

J. H. Hirsch, Guif R&D Co., P.O. Drawer 
2038. Pittsburgh 30, Pa New Crystallization 
Techniques—H. M. Schoen. American Cyana- 
mid Co., 1937 W. Main S8t., Stamford, Conn 
Heat Transfer, Papers requested—M. Altman 
Gen. Elec. Co., 3198 Chestnut St Philade|l- 
phia, Pa 


Deadline for papers: July 5, 1960 


1961—MEETINGS—A.1.Ch.E. 


e@ New Orleans. La., Feb. 26-March 1, 1961 
Hotel Roosevelt, A.1.Ch.E. National Meeting. 
Tech. Prog. Chmn.; A. L. Regnier, Petroleum 
Chem., P.O. Box 6, New Orleans 6, La. Brain- 
storming Technical Problems—G. Szeeo 
Space Technology Labs.. P.O. Box 95001, Los 
Angeles 45. Calif. Kinetics of Catalytic Re- 
actions—M. Boudart. Princeton U., Princeton, 
N.J. Petrochemicals—Ffuture of the industry 
on the Gulf Coast—J. A. Sherred. Monsanto 
Chem. Co St. Louls 66. Mo Filtration— 
F. M. Tiller, U. of Houston, Houston, Texas 
Settling—A. G. Keller, La. State U Baton 
Rouge, La. Future Processing Technology in 
the Petroleum tndustry—A. F. Kaulakis, Proc- 
ess Res. Div.. ESSO. Education and Profes- 
sionalism—R. P. Dinsmore. Goodyear Tire & 
Rubber Co. Akron 16. O Mathematics in 
Chemical Engineering—R. L. McIntire, Mathe-. 
matical Eng. Assoc., 3108 Sweetbriar, Fort 
Worth 9, Tex. Evaluation of R&D Projects— 
L. A. Nicolai, 239 Parsonage Hill Rd., Short 
Hills, NJ. Liquid—tiquid Extraction—R. B 
Beckman, Carnegie Tech., Pittsburgh 13, Pa 
New Petrochemical Processes in the Area— 
B. G. Caldwell, Dow Chem. Co., Plaquemine, 
La. Materials of Construction—R. V. Jelinek, 
Syracuse U., Syracuse. N.Y. Thermodynamics 
J. J. Martin, Ch.E. Dept., Univ. Calif.. LA 
24. Calif. Use of Probability Mathematics in 
Economic Evaluation—A. G Bates Atlas 
Powder Co., New Murphy Rd., Wilmineton 99 
Del. Selected Papers—E. Mannings, Shell Oi! 
Co., Norco. La 


Deadline for papers: Sept. 5, 1960 


e Cleveland, O., May 7-10. 1961. Hotel Shera- 
ton, Cleveland. Joint A.1.Ch.E. National Meet- 
ing with Ch.€.Div. C.1.C. Tech. Prog. Chmn 
R. P. Dinsmore, Goodyear Tire & Rubber Co 
Akron 16. O Petrochemicals as Starting Ma- 
terials for Polymers—L. F Marek. A. D 
Little, 30 Memorial Dr.. Cambridge 42, Mass 
Fluid Mechanics—W. H. Gauvin, McGill Univ. 
Montreal, Que. Optimum Utilization of Pilot 
Piants—J. T. Cumming, School Ene Fenn 
College. Cleveland 15, O. Process Dynamics 
(Theoretical)—R. M. Butler. Imperial Ol) Co., 
Sarnia, Ont Synthesis Processes for iso- 
prene—T. A. Burtis. Houdry Process Corp 
1528 Walnut St Phila. 2, Pa. Radioactive 
Materials for Process Controi—J. R. Brad- 
ford. Collece of Eng... Texas Tech. College, 
Lubbock. Tex. Process Dynamics (Applied)— 
L. M. Naphtali, Ch.E. Dept., Brooklyn Poly- 
tech.. Brooklyn, N. Y. New Synthetic Rubber 
Types—P. M_ Lindstedt. Goodyear Tire & 
Rubber Co.. Ch E.Div.. Akron 16. O. Coales- 
cence—R. Kintner, Illinois Inst. Tech., Chi- 
cago 16. Ill. Management Criteria for Capital 
Investment—C. F. Prutton. Food Machy. & 
Chem. Co., 161 E 42d St.. New York 17. N. ¥ 
Ch.£. in Metal Refiningoa—W. M. Campbell 
Chem. & Met. Div.. Atomic Energy of Can 
Chalk River. Ont. Heavy Metal Mfr.—L. P 
Scoville. Diamond Alkali. Union Commerce 
Bidg.. Cleveland 14. O. Applications of High 
Speed Photography—A I Johnson Univ 
Toronto. Toronto 5. Ont. General Papers— 
D. J. Porter, Diamond Alkali, P. O. Box 348, 
Rsch Center, Painsville. O. Student Program 
H. B. Kendall. Case Inst., 10900 Euclid Ave 
Cleveland, O 
Deadline for papers: Dec. 7, 1960 


continued on page 152 
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Leading mfrs, of 


mixinc and 
GRINDING EQUIPMENT 


for over 90 years 


© 1 pint to 150 


411-10 Gol. Double Arm Kneoder with two speed broke 
motor. Jockgted trough and 


ter operated lift eptione!. 


© 4,210, 68 
4, 9224, 12 
x30, 1432, 
16x40" sizes. 


2 37" 
Three Roller Mill, Hydrevlic 


justment ond pressure recording gouges 
optional. 


730C-50 Gel. Heavy Duty Change Con Mixer 
Adjustable outer scraper, cover with chorg- 


© 8, 16, 20, 50 and 
60 gol. sizes. 


130H-250 Gel. Change 
Tonk Mixer with hydraulic 
raising and lowering and 
voriable speed motor. Ver- 
lous type stirrers ond 
high speed impellers op- 
tional. 


© 80,150 and 
250 gol. sizes. 


Gel. Double Plonetory type 
Change Con Mixer with shearing ection 
stirrers, end variable speed reversing 
type moter. Jocketed cons and 
portable trucks fer cons optional. 


© 1, 2,3, 4, 6, 15, 25, 50, 65, 
110 end 150 gol. sizes. 


Also Dry Crushing and Pulverizing Mills, Hopper Mills, 
High Speed Dissolvers or Dispersers, and Mixers of all 
types for dry, liquid, poste, or heavy paste materials. 


Write for complete information! 


CHARLES ROSS & SON 
COMPANY, INC. 


148-150 Classor Ave., Brooklyn 5, N. Y. 


For more information, circle No. 135 
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SERVRITE] 


4) 


thermocouple 
extension 


wire in 


PAIR CABLE 


installation 
costs 


When four or more pairs of thermocouple 
extension wires are needed, Serv-RITE 
thermocouple extension cable will reduce 
installation costs several ways. It takes 
considerably less time compared to pull- 
ing individual pairs of wires through 
conduit. Cable also permits the use of 
much smaller conduit than for the same 
number of individua: wires. It can be 
hung without conduit, or installed in 
open trough or by direct burial. 

The cable, as well as each conductor, 
is color coded. Also, each pair of wire 
is marked for quick identification. 

Cables with multiple pairs of four or 
more conductors of the commonly used 
types are carried in stock. 


Write for Bulletin No. 1200-3 
for specifications and data on SERV-RITE 
thermocouple extension cables. 


CLAUD S. GORDON CO. 


Manufacturers Engineers Distributors 


631 WEST 30th ST., CHICAGO 16, ILLINOIS 
2003 HAMILTON AVE., CLEVELAND 14, OHIO 


For more information, circle No. 76 
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Future meetings 
from page 151 


@ Lake Placid, N. Y., Sept. 24-27. 1961. Lake 
Placid Club. A.1.Ch.€. National Meeting. Tech 
Prog. Chmn.: E. R. Smoley, 30 School Lane 
Scarsdale, N. Y¥. Process Management; Com- 
mercial Ch ical D iT t; Sales Engi- 
neering. 

@ New York, N. Y.. Dec. 3-6, 1961 Hotel 
New Yorker. A.1.Ch.€. Annual Meeting. Tech 
Prog. Chmn.: A. V. Caselli, Shell Chem. Corp 
50 W. 50 St., N. Y. 20, N. ¥Y. Weat Transfer; 
Management; New Processes; Nuclear En- 
Gineering; Water Pollution; Process Dynamics; 
Pilot Plants; Fundamentals; Petroleum & 
Petrochemicals; Fluids; Fluidization; Sublima- 
tion; Adsorption; Student Program. 


Unscheduled Symposia 


Correspondence on proposed papers is invited 
Address communications to the Program 
Chairman listed with each symposium below 
Computers in Optimum Design of Process 
Equipment: Chen-Jung Huang, Dept. of Chem 
Eng., Univ. of Houston, Cullen Bivd., Houston 
4, Texas 

Solar Energy Research: J. A. Duffie, Director 
of Solar Eenrgy Laboratory, Univ. of Wis- 
consin, Madison, Wis 
Hydrometallurgy—Chemistry of Solvent Ex- 
traction: G. H. Beyer. Dept. of Chem. Ene 
Univ. Mo., Columbia, Mo 

Process Dynamics as They Affect Automatic 
Controi—D. M. Boyd, Universal Oil Prods 
Des Plaines, Ill 

Orying—R. E. Peck, Ill. Inst. of Tech., 330 So 
Federal, Chicago, Ill 


Author Information 
Procedure in submitting papers. 

1. Obtain five copies of “Proposal to 
present a paper before the A.I.Ch.E plus 
me copy of “Guide to Authors” from 
Secretary, A.I.Ch.E., 25 West 45th St., New 
York 36, N. Y 


2. Send one copy of completed form 
Technical Program Chairman for meeting 
elected from above |ist 

3. Send another copy to Norman Morash 
Titanium Div., Natl. Lead Co., P. O. Box 58 
So. Amboy, N. J. (Chmn. Program Comm.) 

4. Send third copy to Editor, Chemical 
Engineering Progress, 25 West 45th St., New 
York 36, N. Y. Paper w automatically be 

ynsidered for possible publication in 
A.|.Ch.E. Journal. 

5. lf desired to present paper in a 
elected symposium send fourth and fifth 

pies to chairman of the symposium. 

6. Prepare six copies of manuscript. 
Send one copy to Symposium chairman or 
the Selected Papers chairman, whichever is 
appropriate. 

7. Send one copy to Joel Henry, Asst. 
Secretary A.I.Ch.E., 25 West 45th St., New 
York 36, N. Y. 

8. Send one copy to Technical Program 
Chairman. 

9. Send three copies to A.I.Ch.E. Manu- 

ript Center, 25 West 45th St., New York 
36, N. Y. 


How Come You Didn't know 
About— 

| The Petrochemical and Refining Ex- 
position to be held in conjunction 
with the National A.i.Ch.E. Meeting 
in New Orieans, Feb. 26-Mar. 1, 
1961? The theme will be the Chemi- 
cal Engineer's role in design and 
development of petroleum and pe- 
trochemical facilities. 


Nagle Pumps for 


=i This 1” Nagle type “CWO-CS” vertical 
shaft, centrifugal pump is ably handling 
radio active wastes at an atomic plant—one 
; of many Nagle pumps at various atomic 
energy plants. 
rn All wetted parts of this pump are of 


Stainless steel including the integral tank. 
No rubbing parts in contact with the liquid. 
It is designed to pump only 2 g.p.m. 
Equipped with automatic on-and-off switch 
and fluid high level alarm system. 

A pump in this critical service cannot be 
babied—a Nagle pump is ideal for this ap- 
plication, because all Nagle pumps are built 
for abusive applications exclusively. 

The leading chemical, mining, and ore 
processing companies depend on Nagle. Send 
for Nagle Pump Selector. Nagle Pumps, Inc., 
engineers and manufacturers, 1255 Center 
Ave., Chicago Heights, Ill. 


Tough jobs coll for 


FOR ABUSIVE 
APPLICATIONS 
EXCLUSIVELY 


For more information, turn to Data Service card, circle No. 133 
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| 
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it 
cuts 

the Atomic Age fy 


STANDARDIZED 
HEAT EXCHANGERS 


Manning & Lewis engi- 
neers have developed a wide 
range of standardized heat 
exchangers that fulfill 
nearly all normal require- 
ments. Selection and use of 
these standardized heat ex- 
changers will save engi- 
neers valuable time, assure 
an economical purchase 
price and expedite delivery 
time. Investigate these and 
other benefits of standard- 
ized equipment by M&L, 
long a recognized name for 
quality. Write on your com- 
pany letterhead for bulletin. 


In addition, a new 
four-color bulletin 
describes and il- 
lustrates the com- 
plete M&L line. 
Specify Bulletin 
820 in your re- 
quest. 


Dept. B, 675 Rahway Ave., Union, N. J.| 


For more information, circle No. 7 
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industrial 
news 


Fertilizer sales 
picture bright 


Boom to continue this year, says 
IMC president—but future de- 
pends on Congress. 


PLANT NUTRIENT CONSUMPTION 
jumped to record heights for the vear 
ending June 30, 1959, to a whopping 
13.6% over 1958, according to T. M. 
Ware, president of International Min- 
erals & Chemicals, Ware's report was 
presented at a recent IMC Customer 
Advisory Panel in Chicago. 

Mixed fertilizer consumption went 
up to a new high—10.9%, or about 1.5 
million tons over 1957-1958. How- 
ever, since mixed fertilizer has be- 
come more concentrated—30.2 units 
per ton in 1959 compared to 23.1 
units in 1950—consumption of plant 
nutrients for 1958-1959 was up 13.4% 
over the previous year, or more than 
double the average change (5.5% be- 
tween 1950 and 1958). 


Potash, phosphates climb 

Potash consumption, with an aver- 
age vearly rate of 7.2% between 1950 
and 1958, chalked up an increase of 
12.5% last year. Triple superphosphate, 
on the other hand, rose only 8.9%, not 
up to the eight-year annual average of 
11.1%. Decline in triple is attributed 
by Ware to limited supply and dis- 
placement by other phosphate prod- 
ucts, particularly phosphoric acid. 
Shipments of Florida phosphate rock 
for the domestic market last year, 
however, were up by 12.8% over 1957- 
1958, an increase of more than a mil- 
lion tons. Even normal superphos- 
phate, steadily replaced by triple over 
the past few years, showed an increase 
of 5.7% over the previous year. 
Contributing factors 

Relaxed production restrictions by 
the Department of Agriculture, ac- 
cording to Ware, made possible an 
increase of 11 million acres in corn 
and 3.3 million acres in cotton, The 
two products together account for 
about 43% of total U.S. fertilizer ap- 
plication. Secondly, farmers had a 
two billion dollar increase in cash 
receipts in the 1957-1958 crop year, 
and three receipts added purchasing 
power last year. 

For this year, predicts Ware, “fer- 
tilizer consumption will at least equal 
last year’s record-breaking pace.” # 


If you want your 
Beans to remain cold, 
RYAN'’s engineers can 

give you the Hard Facts. 
Let the RYANSTALK 
assist on your competitive 
climb by furnishing 

you with reliable 

) CRYOGENIC 
equipment. @ RYAN's 
engineering, 
manufacturing 
and production 
experience will 
eliminate your 
CRYOGENIC 
problems as 
effectively as Jack 
handled the Giant. 
@ Versatility of 
design is demonstrated 
by a complete 

line from portable 30 
a gallon units to 11,400 
ws) gallon liquefied 
gas storage stations 
Om including either 
ambient, electrical or 
steam vaporizers with 
capacities from 15 SCFH 
to 50,000 SCFH. 


RYAN 


SJ les, 


Y*crvocemic pivision 888 CAST 70th STREET 
DEPARTMENT CLEVELAND 3, 


0 Send Technical Literature 
O Have Sales Engineer Call 


Company——_. 


Address. 


State 


For more information, circle No, 17 
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POLYPROPYLENE, here undergo- 
ing a tensile test, is now being 
produced at Humble Oil's 40 mil- 
lion Ib. per yr. plant formally ded- 
icated this month at Baytown, 
Texas. The output can be raised 
to a 100 million Ib. rate with in- 
creased demand, and is being 
marketed by Enjay Co. and Spen- 
cer Chemical. This marks the 
first direct entry into the plastics 
field of Standard Oi! Co. (N.J.), 
parent of Humble and Enjay. 
Polypropylene capacity has been 
increasing at a leapfrog pace, 
typical of the booming petro- 
chemical industry which will be 
on parade in New Orleans, Feb- 
ruary 26-March 1, 1961, when 
A.|.Ch.E. presents the first Petro- 
chemical and Refining Exposi- 
tion. 


A NEW FURNACE equipped with a Ljung- 
strom air preheater has been installed at 
Esso Standard’s (Humble) Bayway Re- 


finery. 


“EVERY PHASE OF construction of the United 
Engineering Center is on schedule or a bit 
ahead,"’ report from the site where (left) the 
basement floor is already being poured. 


CHEMICAL ENGINEERING PROGRESS, (Vol. 56, No. 5) 


Petrochemical and Refining ae 
—— 
> 


A ONE-THOUSAND TON sulfur recovery unit just built at the gas processing plant 
of SNPA, Lacq, France. Design, engineering, procurement, and construction 
supervision were handied by The Raiph M. Parsons Co. of Los Angeles in collabo 
ration with S.A. Heurtey Co., Paris. When joined by a twin unit, this will be the 
largest installation of its kind. 


CERTIFICATE of MEMBERSHIP 


Date 24498 
Clon 


over cored seed wt, 


toy of Cer 490? 
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THE INSTITUTE SALUTES 
John Godfrey Dean of Ana 
heim, California, who has 
been a member of A.I.Ch.E. 
since October, 1908, a con 
tinuous span of more than 
fifty years service to the 
chemical engineering pro 
fession. Mr. Godfrey, now 
eighty-three years of age, 
was born in 1877 at 
Parma, Michigan, attended 
Albion College in Albion, 
Michigan. 
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people 


in management 
and technology 


Holbrook named to post in EJC; 
Billing honored by CCDA 


George E. Holbrook, past president of 
\.LCh.E. and a vice president of Du 
Pont, has been elected vice president 
of the Engineers Joint Council. Hol- 
brook, who is also a director and 
executive commit- 
tee member of Du 
Pont, has been 
with the Wilming- 
ton, Delaware, firm 
since 1933, with 
the exception of a 
brief period of 
service with the 


Chemical Division, National Produc- 
tion Authority in 1952. He held many 
posts at Du Pont, until his election 
to his present position in 1958. He is 


GAUGES 


FOR PROCESS & POWER INSTRUMENTATION 


also a director of Du Pont Company 
(United Kingdom) Ltd., London, and 
Du Pont of Canada. 

A graduate of the University of 
Michigan, Holbrook also received an 
MS and PhD from the same Univer- 
sitv. He was president of A.LCh.E. 
in 1958, vice president in 1957, and 
held the position of director in 1950- 
52. He has served on the board of 
directors of EJC. Holbrook is also a 
member of ACS, American Physical 
Society, Society of the Chemical In- 
dustry, and New York Academy of 
Science. 

The essential element in the commer- 
cial chemical development picture is 


people, Wyly M. Billing told the Com- 


mercial Chemical Development As- 
sociation Award Banquet. More than 
500 were present when the Hercules 
Powder vice president received the 
1960 Honor Award of the CCDA. 
Trained and enthusiastic people have 
not only carried out and improved 
upon his own ideas and efforts, Bill- 
ing said, but have supplemented them 
with their own original thinking and 
methods. It is to these, the people of 
Hercules, particularly the commercial 
chemical developers, that this honor 
belongs, he added. The essential ele- 
ment that is needed at every stage, 
from conception to success, is the right 
kind of people, enthusiastic, dedicated, 
knowledgeable, cooperative people 
working together under inspired lead- 
ership as one cohesive unit. This 
ability to work closely together on all 
the separate aspects or details in the 
hands of the many groups was the key 
to success. 

Billing was selected to receive the 
Award in recognition of his pioneer- 
ing efforts in the field of commercial 
development; a career devoted to the 
application of its principles leading 
to the development, establishment and 
growth of Hercules’ Synthetic Depart- 
ment; and for his inspiration, gui 

continued on next page 


INDICATOR 
PROTECTS MACHINERY 
BY INDICATING STOPPAGE 


TION INDICATOR 


KUNKLE GAUGES 


Complete, broad range line makes 


gauge application- 


specification easy with assured results backed by 50 years 


of gauge manufacturing experience. 


SHOWING NEW 
GAUGES 
AND SPEC. 
DATA 
NOW 
AVAILABLE 


WRITE: 


your copy 


By the makers of dependable Kunkle Valves 


KUNKLE VALVE CO. - FT. WAYNE, 


IND. 


For more information, turn to Data Service card, circle No. 35 
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stoppage, slippage due to overload, 
boot pulley out of adjustment. Helps 
prevent fires. 

D: On screw conveyor, warns of slow- 
down due to overloading. Prevents 
damage. 

E: On rotary feeder, warns of slow- 
down; prevents plugging damage. 
Roto-Guards can be wired into inter- 
lock system; stoppage of one com- 
ponent automatically stops others; 
prevents damage. 


Write for Buileitin RG-21 
po) or call VAlley 2-6952 


DUE TO OVERLOADING 
OR MALFUNCTION 
A and B: On end return idlers, warn i. 
if conveyor should break, slow or stop. 
C: On boot puliey, signals slowdown, 


ch THE BIN-DICATOR CO. 


13946-H Kercheval « Detroit 15, Mich. 
We Sell Direct - Phone Orders Collect 


For more information, turn to Data Service card, circle No. 18 
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Your nearby authorized | 
Continental Conveyor Dis- | 
tributor can furnish the 
right equipment for your | 
materials handling job— | 
from stock, or froma | 
nearby Continental Con- 
veyor warehouse. Genuine 
Continental Conveyor com- 
ponents are backed by more 
than 127 years’ experience 
in designing and manufac- 
turing quality equipment 
tor American industry. 

Ask your distributor for 
the big Continental Con- 
veyor Belt Conveyor Data 
Book — 88 pages of easy- 
to-use information. 


q 
ne Call on your 
CONTINENTAL CONVEYOR MAN 
for help on materials 
handling problems. 
co. 
Birmingham Aloboma 


Sales Offices in 
HUNTINGTON 


ATLANTA 
MEMPHIS 


DALLAS 
NEW YORK 


Formerly Industrial Division, Continental Gin Co, 
For more information, circle No. 27 
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people 


dance, and development of vounger 
men in the field. 

Chester P. Baker, chairman of the 
Department of Chemical Engineering 
at Northeastern University, was hon- 
ored by students, faculty and alumnae 
at a testimonial dinner held recently 
at the college. A of the 
Northeastern chemical engineering 
faculty for fortv vears, Baker is also 
a graduate of the college School of 
Engineering. 

Keynote address at the ceremonies 
given by University President, 
Asa S. Knowles. Baker was presented 
with a mahogany and bronze engraved 
plaque by the student chapter of 
A.LCh.E. Other greetings were ex- 
tended bv: Chancellor Carl S. Ell, 
William T. Alexander, Dean of the 
college of engineering, and university 
provost, William C. White. Baker's 
classmates from the School of Engi- 
neering, 1920, were represented by 
George A. Mallion, assistant dean of 
Lincoln Institute. 

A consultant to the paper, paint 
and drug industries, Baker is author 
of several publications, both in the 
field of education and chemical engi 


member 


was 


necring 

Donald O, McCarthy has been named 
assistant production manager for Pe- 
trothene polvethyvlene resins by U.S. 
Industrial Chemicals (National Dis- 
tillers). MeCarthy U.S.L. in 
1956 as a technologist at the com- 
Tuscola, Illinois, plant. 
Walter K. Strom- 
quist has been ap- 
pointed chief of 
plant systems engi- 
neering at Alco 
Products, Nuclear 
Power Engineering 
Department. He 
will handle com- 
ponent design and instrumentation for 
both primary and secondary systems. 
Before joining the Schenectady, N. Y., 
firm, Stromquist was with Westing- 
house Electric. 

Allen N. DeFriece and William Chal- 
pin have joined Sun Oil's staff, the 
tormer in the Research and Engineer- 
ing Administration, Chalpin in the 
Engineering Division. 


joined 


W. D. Seyfried has assumed the new- 
ly created post of manager of research, 
Humble Oil & Refining. A 22-year 
veteran with the company, Seyfried 
was most recently head of the Bay- 
town Refinery’s Research and Devel- 
opment Division. 

continued on page 158 
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ACCURATE 
PROCESS 
CONTROL 


@ Complete corrosion 
resistance 


@ Full visibility for ultimate 
product control 


@ Teflon gate is only 
moving part 


@ Solenoid and timer for 
accurate performance 


Construction of *Pyrex and Teflon 
makes this Reflux Splitter com- 
pletely corrosion resistant to all 
liquids except Hydrofluoric Acid 
and hot concentrated caustics. 
Eliminates valves, product line 
and reflux line rotometers for 
greater economy. Available in 
Column and In-Line designs, as 
well as other materials of con- 
struction. Ask for Bulletin RS-2. 


*T.M., Corning Glass Works 


CALL CHEM FLOW 
FOR TEFLON GASKETS 


Complete line of standard and 
special gaskets to solve any 
sealing problem. Solid Tefion 
and envelope type goskets in all 
sizes. Regular and odd shapes 
in all materials. 


hon CHEM FLOW CORP. 


197 Paterson Avenue 
© Littie Falls, N. J. 
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People 


from page 157 


Edward J. Massaglia has been elected 
to the Atlas 


Powder. is president and 


board of directors of 
vice 
veneral manager of the company's 


Chemicals Division 


Frank Carvell is the 
new general man- 
ager for rocket mo 
tors of the Aviation 
Products Division, 


BF. Goodrich, Ri 


alto, California 
Carvell, who joined 
Goodrich in 1940, 
Wits production manager at the com 
pans development center at) Avon 
Lake, Ohio, tor fourteen vears. Until 


his recent transfer to California, he 
was chairman of the Cleveland Section 


oft h 


Ronald G. Macdonald has been pro- 
moted to the post of treasurer and 
editorial director at the TAPPI head- 
quarters. An officer of the Association 
siwwe 1928. Macdonald was formerly 
assistant to the president. 


Charles Edward Leves lias joined 


Sonneborn Chemical and Refining as 


director of Building Products Labora- 
tories. He comes to the company from 
Celanese Corp. where he was assistant 
to the technical director, Plastics Divi- 
sion. A former adjunct professor in 
the Management Engineering Depart- 
ment, Newark College of Engineering, 
Leves is also a contributor to the En- 
cyclopedia of Chemical Technology. 


Morris FE. Packman, Jr., will take over 
responsibility for coordination of re- 
search and development activities at 
Allied Chemical’s National Aniline 
Division. He is technical assistant in 
the chemical areas of the division. 


Fred C. Hands 
takes over as direc- 
tor of procurement 
for Goodrich-Gulf 
Previ 
manager of 


Chemicals. 
ously 
the company’s svn- 
thetic rubber plant 
in Institute, West 
Virginia, he came to Goodrich-Gulf in 
1956. In his new position Hands is on 
the president's corporate staff. 


Robert J. Fanning has been promoted 
to research group leader, automation 
group, Continental Oil's Research and 
Development Department. 


FOR ABSOLUTE 
LABORATORY 


UNIFORMITY ... 


MIXER | 


IS STILL THE LEADER 


FOR MIXING: 


@ Dry and Semi time, no matter how complicated ; 
Wet Chemical the formula, and with laboratory 
Powders exactness. If the formula 1s mght 


Agricultural 
Chemicals 

@ Materials for the 
Plastics Industry 

@ Materials for any 
Chemical 
Processing Plants 


type of 


@ Sweeping 
Compounds 


A uniform mix is assured time after 


—the MARION MIXER will mix ut 
with complete accuracy 


THE EXCLUSIVE MARION MIXING 
and BLENDING ACTION will handle 
chemical 
and give a top quality mixed pro 
duct at less cost 


Send Today For Free Descriptive Literature 


NOZZLE 


ACCESSORIES 


FOR COMPLETE 
SPRAY NOZZLE 
| INFORMATION 
WRITE FOR 
CATALOG 


materials 
24 


For faster, easier 
connection of spray 
nozzles, branch lines and 
equipment to piping and tubing | 
carrying liquids, gases or air up ' 
to 250 psi. Write for 
Bulletin 93. 


Raymond C. Ewell 
has been elected 
national chairman 
of the National 
Council of Univer- 
sity Research Ad- 
ministrators, newly 
formed — organiza- 
tion composed of 
top research executives of universi- 
ties. Ewell is vice-chancellor for 
research at the University of Buffalo 


Truman Storvick has passed the 
required examination of the Missouri 
State Board of Registration for Arch- 
itects and Engineers, and has qualified 
for registration as a professional engi- 
neer in the state of Missouri. Storvick 
is assistant professor on the chemical 
engineering faculty, University of Mis- 
souri College of Engineering. 

Joe C. Dickson has joined Bonner & 
Moore Associates. He 
comes to the Texas consulting firm 
from Humble Oil & Refining where 


he worked in Lubes Processing and 


Engineering 


crude distillation. 


Ralph Carlisle Smith has been named 
director, plans and programs, Lvtle 
Corp. Smith has served as patent ex- 
aminer for the U.S. Patent Office. He 
spent fourteen vears at the Los Alamos 


SPLIT-EYELET 
CONNECTORS 


ADJUSTABLE JOINTS 
For easy, exact adjustment of spray 
direction. Made in size 
for %" to 244” 
pipe in brass, steel 
and stainless 
ij steel. Write 
for Bulletin 97. 


EASIER INSTALLATION 


LINE STRAINERS 


Special non-collapsing screen 
design for pressures up to 125 psi, 
for all pipe lines from 4” to 
6” size. Also high pressure 
strainers for up to 5,000 
psi service. Write for 
Bulletin 94. 


SPRAYING SYSTEMS CO. 


| 3284 RAN . 


© 875 11th Street 
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Scientific Laboratory, where he took 
part in all nuclear weapons tests in 
Nevada, the Pacific, and New Mexico 
A. R. Webber has 
been named man- 
ager, production 
and technical oper- 
atiens, B.F. Goocd- 
rich Chemical vinv] 
resin) and com- 
be pound plant now 

under construction 
near Long Beach, California. Webber, 
with the company 1946, was 
most recently senior engineer-econom- 


since 


ic planning. 

Clifford E. Oman 

moves up at U.S. 

Industrial Chemical 

(National Distill- 

ers). He takes over 

the post of assist- 

ant to the director 

of production. 

. Oman has been at 

the Tuscola plant of the company, 

most recently as general manager, 

since 1951 when he joined the staff 
as an area superintendent. 


H. E. Lumpkin has been promoted to 
senior research chemist, and H. E. von 
Rosenberg to senior research chemical 
at Humble Oil & Refining. 


engineer 


Thev are in the Research and Devel- 
opment Division, Baytown, Texas. 
New appointment at the Whiting re- 
search Laboratories, Standard Oil 
(Indiana) is Robert L. Stack. He is 
group leader, automotive-research di- 
vision. 
Andrew J. Chase and John F. Gor- 
man, resident instructors at the Uni- 
versity of Maine, will be members of 
the staff for the Summer Institute for 
the Pulp and Paper Industry. This 
will be held at the State University 
during July and August, at Orono, 
Maine. Chase is associate professor of 
chemical engineering, Gorham is as- 
sistant professor. 
Smith served as co-editor of AEC’s 
Effects of Atomic Weapons, and the 
National Nuclear Energy Series, pub 
lished by McGraw-Hill. 
David L. Eynon, Jr., was elected 
chairman of the board of the newly 
formed Sinclair-Koppers Chemical 
Co., and John A. Scott was named 
president. C. W. Hardell is vice presi 
dent. 
John Keselik has been advanced to 
the post of manager, Dow Chemical’s 
Riverside plant at Pevely, Missouri. 
He was production superintendent 
there for five vears. Robert E. Reinker 
continued on page 160 


The LEHMANN CAN CODING MACHINE 


marks them 
faster 
and better 


The Lehmann Automatic Can and Pack- 
age Coding Machine marks sixty cans 
per minute with a clean-cut permanent 
code mark, It opaque 
quick-drying ink that is not affected by 
the thin film of oil sometimes present 
on can lids, 

The machine prints on tops or bottoms 
of cans or packages moving in any di- 
rection. It prints on cans of slightly dif- 


uses a special 


world renowned 
processing machinery 


ferent 
stamps the 
tion, without smearing 

The Lehmann Coding Machine fits on 
all types of can and package closing ma 
chines, It handles containers 1/32 to 1 
gallon and prints up to 3 lines of 12 


characters each, 
able in any voltage or air specifications. 


Send for further information 


550 New York Avenue 


heights without adjustment. It 


code on containers in mo 


The machine is avail 


Lyndhurst, New Jersey 
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THE 
ADDED 
FEATURES 


FILTER PRESS 


The Sperry Filter Press has its obvi- 
ous merits. In design, capacity and 
operating requirements—it's custom- 
engineered perfect! In construction, 
it’s built solid—to last! In cost, it’s 
thrifty to own and maintain. 


But the Sperry Filter Press also has 
other qualities which manifest them- 
selves only after continual usage.When 
filtration requirements resulting from 
increased production, new products, 
varying batch size, cake washing and 
others arise, your SPERRY FILTER 
PRESS can usually be changed with 
a minimum of expense and down time 
to meet your requirements. With labor 
saving SPERRY CLOSING DEVICES 
and PLATE SHIFTERS complete con- 
trol is reduced to a one-man operation. 


Get the full Sperry story without 
cost or obligation. See your Sperry 
field man or mail coupon for free 
Sperry catalog. 


D. R. SPERRY & COMPANY 


Batavia, Illinois 

Sales Representatives 

B. M. Pilhashy 

633 Merchants Ex. Bldg 


Sen Francisco, Cal 


Alidredge & McCabe 
847 E. 17th Ave 
Denver, Colorado 


1217 Moin Ave. Cleveland, Ohio 


George S. Tarbox 
808 Nepperhon Ave 
Yonkers, N.Y 


Texas Chemical Eng. Co. 
4101 San Jacinto 
Houston, Texos 


The Gilbert Tramer Co. 


D. R. SPERRY & CO. dept. CEP-5 
Batavia, Illinois 


(_] Send Free Sperry Catalog 


(_] Hove your Representative Contact us 


Nome 


Compony 


Address 


City 
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chill tower 
by JET-VAC 


This is the chill tower of a major pulp mill. 


| 


Its function: to produce chilled water for | 


bleaching solutions used in pulp processing, 

Water is cooled in 4 stages to temperatures 
° 

of 40°F, utilizing 4 efficient, economical 


Jet-Vac boosters. All cooling compart- 


ments and barometric condenser are con- 
tained in a single shell. ‘Tower capacity: 


400 tons. 


WHAT'S YOUR EJECTOR PROBLEM? 
oo ae Write today for our free fact- 
packed folder, with full infor- 

mation on our many services. 


SET- “VAC 


JET-VAC CORPORATION 


400 Border St., 2. Boston, Mass., LOgan 7-2200 
A MEMBER OF ARTISAN INDUSTRIES 


Steam Jet Vacuum Ejectors * Steam Jet Thermo-Syphons 
Hydro Jet Ejectors Thermo Compressors Special 
Process Jets « Mixing Jets + Draft Inducers « Vacuum 
Refrigeration *« Barometric and Surface Condensers 
Venturi Desuper Heaters « Fume Scrubbers. 
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from page 159 
leaves the managerial post to become 
assistant to the operations vice presi 
dent, Dow Chemical International. 
His headquarters are at Midland, 
Michigan 
Alan S. Foust heads a team of authors. 
all from the chemical engineering 
faculty of Lehigh University, who 
have completed a book on Princi iples 
of Unit Operations. The book was 
written by three members and two 
former members of the Lehigh staff. 
Foust is head of the Department of 
Chemical Engineering at the college, 
Leonard A. Wenzel is associate pro- 
fessor, and Curtis W. C lump is assist- 
ant professor. Louis Maus is now with 
Cherokee Laboratories, while L. Brvce 
Anderson associate professor ot 
chemical engineering at Rice Institute. 
Marketing 
Douglas A. Rogers has been appointed 
to the position of manager, Process 
Equipment Division, Rodney Hunt 
Machine Co. He will direct sales 
activities, product development and 
laboratory testing for the Orange, 
Mass. firm. 
Robert M. Stroman has been promoted 
to manager, Buffalo sales district, 
Durez Plastics Division Hooker Chem- 


FOR REDUCING OR 
SALVAGING MATERIALS 
it’s profitable to consult 


American 

Got a waste product problem? 
Got tons or pounds of chemicals, 
plastics, ceramics, metallics, or any 


other material you'd like to reduce 


for resale or reuse? 


Send samples of any material 
you desire to American, and let 
our engineers apply their reduction 
experience to your particular reduc- 
tion or salvage problem. No obliga- 
tion. Send samplies, not over 50 
Ibs., F.O.B. St. Louis. 


ORIGINATORS AND MANUFACTURERS 


1215 MACKLIND AVE. 


ical. Stroman has been with Durex 
since 1946, working mostly in the 


Buffalo area. 


Mike Baker, president of the mh. 
Baker Co., has been elected chairman 
of the Minnesota Section, ACS, for 
1960. He is currently vice chairman 
of the Twin Cities Chapter of A.L- 
Ch.E. and chairman-elect for 1960. 
Baker also is a member of the board 
of the Minnesota Federation of En- 
gineering Societies 


Richard M. Sibley has joined the inter- 
national sales office of Dorr-Oliver 
He will handle sales of D-O products 
in Venezuela and the Caribbean. 


Max Potash has left on an extended 
trip to Europe to study the potential 
of the European polymer emulsion 


Robert O. Ness has 
been assigned to 
General Mills 
Chemical Division 
Kankakee — district 
office. As sales rep 
resentative for the 
division, he will 
handle sales in the 
lowa and North Hlinois area. Ness, 
who joined the company in 1954, had 
served as derivatives supervisor and 


senior process engineer. 
g 


PULVERIZER COMPANY 


OF RING CRUSHERS AND PULVERIZERS 


SAINT LOUIS 10, MO. 
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market. Potash, president of Polyvinyl 
Chemicals, will visit over 50 European 
chemical specialty manufacturers, 
floor wax formulators, paper, leather 
and textile finishers, who are current 
customers of the company. 


J. A. Sudduth has been appointed 
manager, St. Louis district, Atle Chal- 
mers. He moves from the Grand 
Rapids district to his new post in the 
St. Louis, Mo. office. 


Norman L. Greenman has been elec- 
ted vice president, marketing, ~— 
Corp. He joined the Connecticut 

in 1948 as development engineer, and 
rose to director of marketing, a post 
he held till recently. 


Necrology 


Francis J. Curtis, recently retired vice 
president of Monsanto Chemical Co. 
A 45 year veteran with the company, 
he had been a member of the Board 
of Directors since 1949, and held 
the vice president's post since 1943. 
At the time of this retirement, Curtis 
was coordinator of personnel relations 
and secretary of the executive and 
finance committee. He was president 


of A.LCh.E. in 1949. Last year, Cur- 
tis received the A.I.Ch.E. Founders 
Award for his outstanding contribu- 
tions to commercial chemical develop- 
ment in America. Also active in other 
professional societies, he was elected 
president of the Society of the Chem- 
ical Industry in 1952, at Aberdeen, 
Scotland. 

Kenneth A. Spencer, 58, chairman of 
the board and founder of Spencer 
Chemical Co. He was also president 
of the Pittsburgh and Midway Coal 
Mining Co. It was this company, along 
with the subsidiary Military Chemical 
Works, that was merged into the 
Spencer Chemical Company in 1946. 
Spencer was a founder of the Midwest 
Research Institute and a member of 
the board of several leading firms. 
Frank C. Vilbrandt, 67, retired pro- 
fessor of chemical engineering at 
Virginia Polytechnic Institute. He had 
taught at VPI since 1935, and until 
his recent retirement. Vilbrandt also 
held posts at the University of North 
Carolina, Iowa State College and 
Ohio State. During World War II, he 
worked on the Manhattan project, 
and had also held various advisory 
positions with the U.S. Government. 


SAFE-SURE 


Liquid Level Control by 


% 

YF Here’s your supply source for a complete line of 
standard and custom controls. Pictured is one of 


our Chamber Controls—an example of our broad 
line of standard units. We also specialize in custom 
controls of all types. The long-lasting magnetic 
switch, incorporatin a permanent 
Alnico V 


magnet, responds instantly to changes in 
liquid level. 


© Models for all types of liquids. 
¢ Horizontal, vertical, external mountings. 
e Precision engineered for long life operation. 


For full information consult your Level Master 
representative or write directly to: 


Jo-Bell Products, Inc. 
5456 W. 111th St. « Oak Lawn, Ill. » Phone GArden 5-0240 


7 Jo-Bell Products, Inc. gn 
if 5456 W. 111th St., Oak Lown, til Compony 
i Send full information on Level Master and Addr. 
of nearest 
name representative. City State. 


For more information, turn to Data Service card, 
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electrical 


For toughness end flexibility over 
the wide range of — 90°C te 250°C, 
@s well as chemical inertness, non- 
flammability, abrasion resistance, 
zero moisture absorption+—and of 
course superior electric¢als—you 
know to choose TEFLON® tubing. 
And for precision manufacturing 
ond inspection, Teflon Gnd other 
tubings beering the FLEXITE label 
conform to Markel's high standards 
of excellence. Ask for'samples. 


| 


=> 


KS 


*Du Pont Trademark 


& 


& SONS 


_Source for EXCELLENCE in 
Ins ulating Tubings, Sleevings, and Lead Wire 
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local 
sections 


McAfee defines chem engineer, ALLCh.E. 
role, at Oklahoma One-Day 


WE LIVE IN A CHANGING world, and if 
we (chemical engineers) are to live up 
to our potentialities, we must grow 
and change continually to meet new 
challenges and new needs, Jerry Mc- 
Afee told the All-Day Oklahoma State 
Meeting in Bartlesville. McAfee was 
the featured speaker at the March 
gathering, co-sponsored by all three 
Oklahoma Sections: Tulsa, Central 
Oklahoma and Bartlesville. We must 
assess the great responsibilities and 
opportunities which lie before us and 
our profession, the A.LCh.E. presi- 
dent went on. But we must also real- 
ize that the world doesn’t revolve 
around chemical engineering and 
chemical engineers. 

In giving a basic definition of the 
chemical engineering profession, Mc- 
Afee said, it is possible to get about 


FULL CONE—HOLLOW CONE—FLAT SPRAY 


Spraco has the most complete line of nozzles available 
anywhere — IN STOCK. Capacities range from 14 pint /min. 
to 4000 gal. /min. Bronze, cast iron, and stainless steel. | 


Write for our nozzle catalog. 


as many variations as there are people 
to ask. He particularly liked the fol- 
lowing: A chemical engineer is a 
person who is professionally involved 
in the chemical conversion of nature’s 
raw materials into useful products 
needed by mankind. The human ele- 
ment is especially important. Others 
are engaged in chemical processing 
and related areas, but the chemical 
engineer makes his contribution on a 
professional basis in the highest sense 
of the word. 

Broadly speaking, the chemical en- 
gineer’s unique field is the chemical 
transformation of materials into other 
more useful materials. He used the 
word useful, he said, because while 
we are concerned with laboratory 
developments, our scope is much 
broader than just laboratory work. 


FULL CONE 


HOLLOW CONE 


SPRAY ENGINEERING CO., 132 Cambridge St., Burlington, Mass. } 


FLAT 
SPRAY 
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None of these show the REAL value! 


Each of these advantages contributes to 
the usefulness of a Fisher DMV. But the 
real valve lies in the practical design, 
improved manufacturing techniques, 
rigid inspection and the vast field or- 
ganization behind every Fisher product. 
Next time you need a DMV give your 
Fisher/Man a call. He's conveniently 
located for service and you'll find he 
has what you want. 


For more information, turn to Data Service card, circle No. 
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Jerry McAfee with officers of the Okla- 
homa Local Sections in Tulsa. Occasion 
was the March 12 All-Day Meeting of 
the three Oklahoma Sections, held in 
Bartlesville. (L. to r.) V. L. Brant, Tulsa 
Section chairman; McAfee, E. W. Kil- 
gren, general chairman for the upcom- 
ing Tulsa National Meeting; L. A. War- 
zel, Bartlesville Section chairman; and 
J. B. West, Central Oklahoma Section 
chairman. 


Our job is not done until the conver- 
sion is accomplished on a truly useful, 
that is on a commercial or an indus- 
trial, scale. Finally, since the products 
of our efforts are for the benefit of 
mankind, our profession is dedicated 
to the service of our fellowman. Mc- 
Afee continued by saying he thinks 
everyone will agree that the chemical 


Can You Spot the Real Value 


of this FISHER 
DIAPHRAGM 
MOTOR VALVE 


? Bolted-clamp type stem connection 

for easy valve stroke adjustment 
? Rugged body to yoke connection 

with hammer lug nut 
? Deep drawn steel diaphragm casings 
? Specially designed molded diaphragms 
? Bolted giand stuffing box with Teflon packing 
? Improved clear view travel indicator 1 


? Wide variation of spring ranges 


ii 


IF IT FLOWS THROUGH PIPE ANYWHERE IN THE WORLD . CHANCES ARE ITS CONTROLLED BY... 


FISHER GOVERNOR COMPANY 


Marshalltown, lowa / Woodstock, Ontario / Rochester, £ 
| BUTTERFLY VALVE DIV. CONTINENTAL SINCE 1880 
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engineer is pursuing a considerably 
more lofty objective than simply the 
conversion of raw materials, or making 
money, or applying scientific princi- 
ples to commercial projects. The 
engineer is engaged in making this 
world a better place to live in, im- 
proving man’s lot and advancing our 
civilization. 

McAfee went on to discuss <A.L.- 
Ch.E. activities, and the part the 
organization plays as a voluntary as- 
sociation of individual chemical en- 
gineers in the advancement of chemi- 
cal engineering theory and practice. 
The maintenance of a high profession- 
al standard among its members is 
perhaps one of its most important 
functions. The Institute's purpose from 
the beginning has been two-fold, 
taking in both technical and _profes- 
sional areas. The opportunity to meet 
together with other chemical engi- 
neers is one of the principal reasons 
for its existence. Certainly among the 
most important of all the opportuni- 
ties to meet together are the meetings 
of the local sections, McAfee conclud- 
ed, which he has always maintained, 
are the real backbone of the organiza- 
tion. 

The 8-paper meeting, held in Bar- 
tlesville, covered a wide variety of 
subjects. Legal implications of foreign 


PYRAMID 


Investments, Lloyd G. Minter, led off. 
McCullough brought the gather- 
ing up to date on Progress in the 
Thermodynamics of Petroleum Con- 
stituents and Petrochemicals, Other 
papers presented were Film Penetra- 
tion, Model Predictions of Eddy Dif- 
fusivities in Low Level Turbulence; 
Technical Requirements of Hydro- 
carbon Rocket Fuels, G, D. Kittredge, 
and Synthetic Rubber, Its Properties 
and Uses, R. S. Hanmer. 

A panel discussion on experiences 
in foreign assignments wound up the 
meeting. L. W. Pollock was program 
chairman for the All-Day gathering. 


Sabine Area All-Day confab 
The Seventh Annual All-Day Meet- 
ing of the Sabine Area Section 
(William Jaggers) covered develop- 
ments in both chemical engineering 
and chemistry, and the question of 
computer control. Two simultaneous 
morning sessions were divided be- 
tween chemistry and chemical engi- 
neering. The afternoon was given over 
to computer control. Toastmaster at 
the evening banquet was John E. 
Grey, president of the First National 
Bank in Beaumont. Featured speaker 
was Arthur A. Smith, economist and 
vice president, First National Bank in 
continued on page 164 


(TUBING BUNDLES) 


TUBES ENCLOSED 
VIRGIN PVC 


Tubing — 0.0. x .040” Wall, .045” or 
Tubing — %” O.D. x .062” Wall, 045” or .062” Sheath 


Tough vinyl outer sheath with excellent chemical 
atmospheric resistance. Inside tubes are Polyethylene 
available in standard colors with pair of telephone 
wire leads. Lengths to requirements. 

STOCK POLYETHYLENE TUBING—'.” O.D. x .040” 
wall and 4%” O.D. x .062” wall, in standard colors. 


PLASTIC COATED METAL TUBING—standards and 


specials to order. 
Write for Bulletin PPI-59. 


PYRAMID PLASTICS, 


nc. (>) 


564 W. 


Polk St., Chicago 7, Ill. 
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New 


INDICATING INTEGRATOR 


High sensing rate handles 
short-run batches, 
fast-changing flows 


Newest addition to rotameter instru- 
mentation ... Brooks’ MPT-53 Indi- 
cating Integrator. Capable of a high 
sensing rate—20 to 60 counts/ min. 
—the MPT-S53 is ideally suited to 
operations involving short-run 
batches or rapidly fluctuating flows. 
It can be used “as is,” or with sup- 
plementary remote, predetermining, 
or tape- or card-printing counters, 
for virtually any automatic batching 
or accounting function based on 
flow. 

Operating through a unique mag- 
netic position converter, the unit 
gives an accurate readout in precise 
linear relationship to the actual, 
calibrated flow rate of the asso- 
ciated rotameter. It imposes no 
backloading and, therefore, does 
not affect the accuracy of the 
rotameter. 

The entire instrument is enclosed 
in a rugged housing suitable for 
outdoor installation. It is unaffected 
by vibration, dirty or corrosive at- 
mospheres, or extremes of ambient 
temperature. 

Bulletin 170 gives full details. 

Send for a copy. 
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Dallas, who talked on the State of 
Taxes in Texas. The meeting was co- 
sponsored by the Texas-Louisiana 
Gulf Section of ACS. 


Manpower problems 

College science programs should be 
generalized, specialized only in the 
last year, Sidney Steele told the Mary- 
land Section (J. W. Holtz) in March, 
Steele, an Atlas Powder public rela- 
tions man, feels that some students 
steer away from the scientific field be- 
cause they have not yet decided 
specifically what they want. If the 
necessity to select a specialty early 
in the college program were elimi- 
nated, this problem would be solved. 
This would encourage enrollment of 
students with a high science aptitude. 

Andrew W. Shearer, Atlas, also 
feels that the quality of scientific man- 
power has been adversely affected by 
the increased specialization trend. He 
told the Philadelphia- Wilmington Sec- 
tion (Donald J. Smith) that this trend 
toward specialization, particularly at 
too early a stage in educational de- 
velopment, cuts down the potential 
engineering personnel, and_ therefore 


their contribution. A_ decline in 
scholarship has set in, which starts 
with a watering down of curricula 
and standards. This is especially so in 
public high schools. 

While the total number of students 
enrolled in colleges last year reached 
a new peak, more than 200,000 stu- 
dents each year in the top 25-30 
percent of the high school class drop 
out before graduation, or fail to go 
on to college. This shocking waste of 
the talents of American young people 
must stop, Shearer said. If some of 
these students could be encouraged 
and supported to continue higher 
education, engineering would receive 
its proper share. The important thing 
is not to pressure someone into the 
field who has little aptitude for it, 
but to encourage students with real 
potential by offering them a good 
science curriculum. 


Springtime in the Rockies 


The Rocky Mountain Section (A. L. 
Benham) February and March meet- 
ings were devoted to computers. 
Purpose: an understanding of the 
differences between analog and digital 
computers, and the uses to which each 
can be put, both for process control 
and for the solution of engineering 
problems. George Miller, research 


physicist for Ohio Oil Company, spoke 
to the first meeting on analogs, = 
ticularly the general purpose analog. 
Digital computers were R. Curtis 
Johnson's topic at the second meeting. 
Johnson is with the process analysis 
department, Thompson-Ramo-Woold- 
ridge. 

On the New Section front 


Fairfield County Chemical Engi- 
neering Society has been chartered 
as a local section. The 72nd _ local 
group to affiliate with the national 
organization, the society was formed 
over a year ago to serve the needs 
of chemical engineers living in the 
Greenwich, Fairfield and Danbury 
areas. First meeting of the new Fair- 
field County Section was held jointly 
with the New Haven Section in 
March. V. V. Lindgren talked on his 
recent trip to the Soviet Union, and 
his observations on the plastics indus- 
try there. Lindgren is technical direc- 
tor, Plastics and Resins Division, 
American Cyanamid. 

Also Meeting 

Ladies’ Night at the Detroit Section 
(W. Leisten) in March featured C. B. 
Leonhard, trust consultant, on wills 
and estate planning . . . Modern sci- 


continued on next page 


PORTABLE 
MIXERS 


plosion-proof construction. 


especially designed 
for small batch 


processes 


. . » Offer precise mixing results with 
long-term cost savings 

Eastern Portable Mixers give dependable, low-cost serv- 
ice in small batch processes. Where fixed mounted instal- 
lations are not required, Eastern’s Portables offer greater 
versatility, ease of handling, and long-term savings. 
Speeds of 420, 1125, and 1725 R.P.M. rated from 1/20 
to 3 H.P. are standard. Motors in all standard types can 
be supplied in open drip-proof, totally-enclosed, or ex- 


1NO>> Write for new Portable Mixer Bulletin 530-E. 


EASTERN INDUSTRIES, INC. 


MIXER DIVISION @ NORWALK, CONN. 


spl 


Pivot Ring at no extra cost. 


nbars 


magnetic stirring bars 
teflons 
kel-f, 
 tygons 
polyethylene 
high temp 


The most widely accepted, 
lowest priced stirring bars 


4/ on today’s market. 


Four years in research... 
Spinbars with a powerful 
a solid one-piece capsule, 
each electrically and 
vacuum tested and 
absolutely leak proof. 


Supply House. 


Supply Houses. 


For more information, turn to Data Service card, circle No. 26 
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SPINBARS SPINBARS, SPINBARS. SPINBARS, 
TEFLON TYGON POLYETHYLENE 
5/16" Dia. Ye" Lg Dia. Vo" lg Dia. * ig 5/16" Dia. Yo" Lg 
to lg to "le to ig le 
Dia Ww lg 5/16" Dia. Yo" Le Dia IM" Le Dia 
to le to 2° lg to le 
Ye" Dia. 1%" Le Dia le 
lg to lg 
Dia. 1%" ig Dia ig ate 
to 1%" to 3 
Dia. Lg U. S. Stoneware 
tol 
Stirring Bars for every requirement in Teflon, Kel-F, Tygon and 


Polyethylene—al! leak proof, laboratory tested. 
Spinbars are available, 


like all 


SPINBARS ...designed for greater movement and agitation. 


LABORATORY PLASTICWARE FABRICATORS 


“oO 


For more information, turn to Data Service card, circle No. 122 
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research that has developed 


Ainico V Magnet encased in 


Available at any Laboratory 


better products through Laboratory 
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Sulphur Handling 
is No Problem 


with THERMON 
HEAT TRANSFER CEMENT 


An increasing number of plants are 
using Thermon Heat Transfer Cement 
to eliminate sulphur handling problems 
encountered with internal tracing and 
steam jacketing. A non-metallic ad- 
hesive compound with highly efficient 
heat transfer properties, Thermon Heat 
Transfer Cement in sulphur instal- 
lations 

Eliminates misfitting of prefabri- 

cated pipe 

Eliminates possibility of cross con- 

tamination 

Eliminates need for stuffing boxes 

and packing glands 

Reduces cost of installation by at 

least one-half 

Reduces maintenance costs 

Thermon has been used success- 
fully on pumps, valves and pilot plant 
and other equipment in sulphur serv- 
ice. Investigate the problem-solving and 
money-saving properties of Thermon, 
the proved solution to heat transfer 
problems. 

Write for Thermon Bulletin 300. 


F THERMON 
MANUFACTURING CO. 


1017 Resine + P. 0. Box 1961 
Houston, Texas 119 


For more information, circle No. 25 


local sections 
continued 


ence and anthropology was Robert 
Vines’ talk topic at South Texas Sec- 
tion (G. H. Cummings) in March. 
Vines is Science Supervisor, Spring 
Branch Independent School District 
. .. Government services and the New 
Jersey tax system were discussed at 
the New Jersey Section in February. 
The speaker was Bennett M. Rich, 
director, Bureau of Government Re- 
search . . . Glass ceramics: a review 
of the general principles of nucleation 
and growth of crystals, and a discus- 
sion of crystallization in glass in the 
light of these principles. This was the 
January Rochester Section (Robert L. 
Kramer) meeting. S. D. Stookey, 
manager, fundamental chemical re- 
search, Corning Glass Works, was the 
speaker . New developments in 
fuel cells were outlined by Herman 
A. Leibhafsky, GE, to members of 
the Boston Section (R. L. Wentworth) 
in February. The Ichthylogists met 
jointly with ACS . . . A quick survey 
of Russian educational facilities, was 
on the agenda at the Charleston Sec- 
tion (G. O. Walker) in January. L. K. 
Lovenstein, the speaker, recently re- 
turned from the Soviet Union. The 
superintendent of Kanawha County 
Schools, Lovenstein’s trip was as part 
of a group sponsored by the American 
Association of School Administration 
... R. B. Fix, of Weisenbaker, Fix 
and Associates, spoke on the use of 
pre-stressed concrete for storage tanks. 
Occasion was the East Texas Section 
meeting (J. M. Dauphin) in January 
. . . The Western Massachusetts Sec- 
tion (V. A. Aliberti) heard John Ma- 
gee, stock counsellor, on Wall Street 
and current stock trends, in March 
.. . A number of guest students sat 
in on the Southwest Louisiana Section 
(Robert L. Goodkind) in March. Talk 
was on rockets, guided missiles and 
space travels. 


A new phosphorus furnace will add 
20,000 tons a year to Hooker's ele- 
mental phosphorus capacity. The fur- 
nace is at the Columbia, Tenn., plant 
of the company. The additional phos- 
phorus will supply Hooker in manu- 
facturing industrial phosphates, agri- 
cultural phosphorus feed supplements 
and phosphoric acid. 


A cyclohexane production unit, lat- 
est addition to Gulf's petrochemical 
processing facility, has gone on stream 
at its Port Arthur, Texas, refinery. 
Feed stock for the Hydrar unit is 
supplied by an adjacent benzene 
plant. 
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Junior 120 
DEIONIZER 


Does Big Job 


Exactly fills the bill for those 
whose needs are too small for 
a full size deionizer, and too 
large for small laboratory ap- 
poratus. It alone offers: — 


High output; low cost—Delivers up to 
120 GPH of deionized water, chemi- 
cally purer than distilled water. 
Does it at a fraction of distillation 
cost. 


Complete; ready to go—Hook it right 
into water supply line; delivers de- 
ionized water at line pressure where 
and when you want it. Built-in con- 
trols regulate pressure; signal when 
effluent drops to ohmage (purity) of 
distilled water. 


No regeneration—We do it for you! 
Ion exchange material is in easily 
handled bags; extra bags supplied 
with the unit. When material is 
spent, simply replace with fresh 
bags which come right with the 
unit. Then return spent bags to us 
for prompt regeneration. You al 
ways have a supply on hand. No 
back-washing, no acids or alkalis to 
handle, no trained operator needed. 
No expensive throw away car- 
tridges. Nothing to get out of order. 


Write for facts 


ELGIN SOFTENER CORPORATION 
182 N. Grove Ave., Elgin, Illinois 
Representatives in Principal Cities 
In Canada: G. F. Sterne & Sons, Lid., Brantford 

For more information, circle No. 45 
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A.1.Ch.E 
Candidates 


The following ie a list of candidates for the 
designated grades of membership in Ad.Ch.E. 
recommended for election by the Committee on 
Admissions. These names are liated in accord- 
ance with Article lll, Section 8 of the Conati- 
tution of 

Objections to the election of any of these 
candidates from Members and Associate Mem- 
bers will receive careful consideration if re- 
ceived before June 15, 1960, at the office of 
the Secretary, AJ.Ch.E., 25 Weat 45th Street, 
New York 36, N 


MEMBER 
A nder son, A rvid A., 


Berlenbach, Francis G., Jr., Somerville, N. J. 
Binning, Robert C., Dayton, Ohio 

Brant, Victor L, Tulsa, Okla. 

Brock, Brantley A., Durham, N. C. 

Burgan, Grover A., So. Charleston, W. Va. 


Carnavos, Theodore C., Massillon, Ohio 
Culgan, John M, Wilmington, Del. 


Baton Rouge, La. 


Dickinson, Lionel A., Quebec, P. Q., Canada 
Dmytryszyn, Myron, St. Louis, Mo. 


Flood, H. W., Cambridge, Maas. 
Gidlow, G, Minneapolia, Minn. 


Hammond, John R., Salt Lake City, Utah 
Hill, A. D., New York, N. Y. 

Holt, John F., Fairless Hilla, Pa. 
Horsak, R. J. Jr., Port Arthur, Teras 


Jameson, Walter T., Rodeo, Calif. 
Johnson, Stanley B., St. Louis, Mo. 


Karnes, Herman F., Seotia, N. Y. 
Michaels, R. W., Santa Fe Springs, Calif. 
Nellis, Adin A., Jr., Decatur, Ala. 


Ogden, R. E., Hopewell, Va. 


Parrone, John J., Buffalo, N. Y. 
Peter, Joseph Frank, Chicago, IU. 
Pilorz, 


Bruno H., Ventura, Calif. 


Ramella, Frank O., Pittsburgh, Pa. 
Redelfs, Robert G., Monaca, Pa. 


Sandberg, T. R., Berkeley, Calif. 
Savage, A. B., Midland, Mich 

Schmidt, New York, N. Y 

Sech, Charles E., Jr., Ann Arbor, Mich. 
Snider, Warren L., Norco, La. 

Sparks, Robert C., Shelton, Waah. 

Stoy, Joseph F., New York, N. Y. 


Tomsic, William J., Walnut Creek, 
Van Ness, H. C., Troyw, N. Y. 


Walters, R. K., New York, N. Y. 
Weil, Carl W., Pittaburgh, Pa. 


Zabor, J. William, Mich, 


Calif, 


Wyandotte, 


ASSOCIATE MEMBERS 

Abrahamson, Wayne E., Hotchkiaa, Col 
\var, James D., Richland, Wash 
Allen, Gerald B., Brentwood, Mo 


Barber, Judson T., Corpus Christi, Texas 
Bekelman, Alan M., Ames, lowa 
Beas, Cole, Philadelphia, Pa. 


Carter, William B., Ponca City, Okla. 
Caswell, J. E.. North Bay, Ont., Canada 
Christman, Roger G., Pittsburgh, Pa. 

Clary, Frank B., Jr., Groves, Texas 

Cohen, Stanley M., Kenmore, N. Y. 

Collins, Edgar V., Jr., Ames, lowa 

Collins, Martin F., Jeraey Citu, N. J. 

Cottle, M. David, Niagara Falla, Ont., Canada 
Culverwell, James F., Hawthorne, Calif. 
deNevers, Noel, San Rafael, Calif. 
Elliot, L 
Epstein, 


Fayerweather, B. L., 
Forbes, John M., Jr., 


Ghosh, D. 


Hall, Thomas W., Brooklyn, N. Y. 

Harrour, Robert E., Trenton, Mich. 

Helmer, Frank J., St. Paul, Minn. 

Hogeman, Fred Ray, St. Louis, Mo. 

Homsy, Charles A., Wilmington, Del. 
Hurley, Joseph Edward, Toronto, Ont., Canada 
Hutton, David G., Wilmington, Del. 


Texas 


Carl, Pasadena, 
Sheldon, Houston, 


Jr., Buffalo, N. Y. 
Rochester, N. Y. 


N., Caleutta, India 


John, J. Bradford, San Rafael, Calif. 
Johnson, Carl H., Jr., Fairview Park, Ohio 
Johnson, James O., Springfield, Maas. 


Martin M., Johnstown, Pa. 
Frank M., Auburn, Maine 
Water Valley, Miss. 


Karabin, 
Kilbourne, 
King, Carmon E., Jr., 


LaFon, Robert W., Amarillo, Texas 
Levi, Liewellyn, Port Neches, Texas 


Martins, Sergio Ivan C., Minas Gerais, Brazil 

McAllister, Decker G., Jr., San Francisco, 
Calif. 

McEver, Marilyn, Baytown, Texas 

Mever, Richard D., Decatur, Ala. 

Miller, Eugene N., Morgantown, W. Va. 

Miller, John C., Canton, Maas. 


Nowicki, Donald E., Hamtramck, Mich. 


Paterno, John W., Linden, N. J. 
Peck, Reese A., Fishkill, N. Y. 


Quandt, Earl R., Jr., Pitteburgh, Pa. 


Reyes, Rogelio R., Limay, Bataan, Philippines 
Reynes, Enrique G., Avon Lake, Ohio 
Rossen, Norman T., Oaklawn, Ill. 


Saunders, Andrew R., Oak Ridge, Tenn. 
Sharp, Leland H., Tulsa, Okla. 

Smith, Carroll Anderson, Roselle, N. J. 
Smith, Frank T., New Brunswick, N. J 
Paul, 


Thistleton, Parkersburg, W. Va. 


Van Sicklen, Peter L., San Mateo, Calif. 


Whitehead, Kenneth E., Niagara Falls, Ont., 
Canada 
Wirsig, John G., St. Paul, Minn 


Young, Philip L.. Jr.. Shaker Heights, Ohio 


IF FILIATES 


Couvaras, L. J., Houston, Teras 


Hlawiezka, Rudy, Dickinaon, Teras 


Lampe, F. W., Baytown, Texas 


Sherman, Arthur T.. Clarksboro, N. J. 


IMPORTANT NOTICE | 
ERTEL Stainless Steel 
Self Priming PUMPS have Plastic 12 
Is. 
gears...cap. 3-50 gpm 
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ITREOSIL 


PURE FUSED QUARTZ 


FINEST QUALITY 
IN INDUSTRIAL WARE 


e Absolute Chemical Purity 

e Extreme Heat Resistance 

e Thermal Shock Resistance 

e Chemical inertness 

e Outstanding Electrical Properties 

e Full Range Radiant Energy Transmission 


VITREOSIL easily meets critical production 
requirements .. . replaces more costly 
materials. Available in many types and 
sizes. Also fabricated to your special 
needs. See our ad in Chemical Engineering 
Catalog. 


Write for complete,illustrated catalog. 
THERMAL AMERICAN 


FUSED QUARTZ CO., INC. 
18-20 Solem St., Dover, N J. 


For more information, circle No. 3 
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industrial 


Systems engineering 
study 


Special course on systems engi- 
neering, and advanced computer 
techniques will be held at a three 
week summer conference for 
chemical engineering teachers at 
Washington University in St. Louis, 
June 7-30. 


CHEMICAL ENGINEERING TEACHERS 
will get an opportunity to bone up on 
systems engineering theory and prac- 
tice at a special summer conference. 
About thirty instructors will be select- 
ed to attend the three week program 
at Washington University, St. Louis, 
Missouri, June 7-30. Sponsored by 
A.LCh.E. through its process control 
committee, and the Foundation for 
Instrumentation Education and Re- 
search (FIER), the classes are made 
possible by a grant from the National 
Science Foundation. They are pat- 
terned after a similar conference held 
last year at Case Institute. 

A briefing on the most advanced 
computer techniques and practical ap- 
plications of theory highlight the 
course. A concentrated review of ad- 
vanced mathematical and analytical 
techniques of systems engineering as 
applied to chemical processes will also 
be studied. A week of the period will 
be spent at the Monsanto Chemical 
Company, in St. Louis, where one of 
the largest analog computers in the 
process industry, as well as the chem- 
ical industry’s only IBM 704, are 
available. So teachers can work on 
programming and use where actual 
industrial problems are now under at- 
tack. This opportunity to work on 
practical applications of systems engi- 
neering theory is considered invaluable 
in helping to advance training meth- 
ods in the universities on systems en- 
gineering. 

Topics to be covered are: mathe- 
matical review, including classical 
and operational methods; process 
dynamic methods; frequency response 
methods; stability analysis; betes nas 
system analysis; optimization of sys- 
tem performance; applications of 
analog and digital computers. ” 


In a switch-over at Kopper’s Kearny, 
New Jersey, plant, ammonium sulfate 
is produced instead of mono-ammo- 
nium sulfate. 


Are your scrubbing nozzles as 
efficient as you think they could 
be? Do they resist corrosion or 
wear conditions satisfactorily — 
produce the breakup and dis- 
tribution you would like? 


Outline your spray problems for 
us. If your liquid can be sprayed 
with direct pressure — Monarch 
can furnish the nozzles. 


NOZZLES FOR: 


Ol. ATOMIZING 
HUMIDIFYING 

AIR WASHING 
DESUPERHEATING 
SPRAY PONDS 
MILK POWDERING 
ACID CHAMBERS 
CONCRETE CURING 


Write for Catalog ! 


onwich 


FG. WORKS, INC. 


GAUL STREET 
PHILADELPHIA 34, PA. 


For more information, circle No. 78 
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=CLASSIFIED SECTION 


Address Replies to Box Number core of: 
CHEMICAL ENGINEERING PROGRESS 
25 West 45th Street 
New York 36, New York 


SITUATIONS OPEN 


plete resume to: 


PROCESS 
DESIGN 
ENGINEER 


Wanted Senior Process Engineer with 8 to 10 
years’ experience in petroleum refining proc- 
essing. Experience must include diversified 
knowledge of petroleum, petro-chemical and 
related processes, process engineering de- 
sign, process evaluation and economics, and 
some experience in technical service or op- 
erations. Experience with engineering and 
construction company desirable. Send com- 


co 


CONSTRUCTION CO. 


1528 WALNUT STREET 
PHILADELPHIA 2, PA. 


PROCESS 
DEVELOPMENT 
ENGINEER 


Small engineering develop- 
ment group of a leading 
manufacturer of chemicals 
and polymers located in 
New England has a career 
opportunity for a mechani- 
cally inclined graduate 
chemical engineer or proc- 
ess minded graduate me- 
chanical engineer to select, 
develop, evaluate and prove 
out process equipment and 
devices for experimental 
and production use. Work 
offers broad professional de- 
velopment in a wide variety 
of projects with excellent 
assistance from technicians 
and ample opportunity to 
assume full responsibility 
for the projects. Send re- 
sume including salary re- 
quirements to Box 2-5. 


4 A A 
ly 


PROCESS IMPROVEMENT ENGINEER 


THE AMERICAN CYANAMID CO. seeks a Ph.D. or M.S.Ch.E. with 2-5 
years experience in Chemical Process development, improvement or design. 

As a member of the central process improvement staff he will work on 
design of experiments, kinetics, process simulation and automatic process 
trated interest in applied mathe- 


control. Must have 
matics, 


All replies held in strict confidence. Send resume and state salary desired to: 
Personnel Relations Department 63rd Floor 


AMERICAN CYANAMID COMPANY 
30 Rockefeller Plaza, New York 20, N. Y. 


ASSISTANT PROFESSOR—Ph.D. in biochem!- 
cal. chemical or related engineering field for 
permanent position of teaching and research 
in food technology department of a Califor- 
nia university. Course in engineering princi- 
ples and unit operations. Excellent opportu- 
nities for unit operations and processing re- 
search. M.S. and Ph.D. programs in food 
engineering, chemical engineering, food sci- 
ence, etc. Well equipped chemical and en- 
«gineering laboratories. Attractive location. 
$7536-8724 per vear depending on qualifica- 

tions. Send complete resume. Box 1-5. 


PROJECT ENGINEER—CHEMICAL ENGI- 
NEER Por process design, maintenance and 
construction supervision in small, expand- 
ing, progressive chemical company. Excel- 
lent opportunity for ambitious. capable 
young man with diversified background. 
Prefer 3 to 8 years experience in petroleum 
or chemical process industries. Salary com- 
mensurate with experience and ability. 
Send resume and list references with first 
letter to: 

Great Lakes Chem. Corp., Piler City, Mich. 


San 
Francisco 


Refinery and Chemical Divi- 
sion offers immediate em- 
ployment opportunities for 
mechanical, chemical or in- 
strumentation engineers ca- 
pable of assuming responsi- 
bility on design of major 
petrochemical, refinery or 
similar processing units. 

Relocation allowances cover moving costs 
plus transportation reimbursement for 
you and members of your family. If you 
have an interest in a San Francisco as- 
signment, piease send a resume of ex- 
perience to George I. Copeland, Manager 


of Personne: Persona! interviews will be 
arranged for quaiified candidates. 


Bechtel 


Corporation 
220 Montgomery Street 
SAN FRANCISCO 


In New York City, a personal interview 
can be arranged by phoning Paul Keat- 
ing, MUrray Hill 7-7100. 
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SITUATIONS WANTED 
A.1.Ch.E. Members 


CHEMICAL ENGINEER—Highly specialized ex- 
perience in chlorination technology cover- 
ing photo-chemical, catalytic, vapor phasee 
and related reactions in the development 
of industrially important products. Indus- 
trial and economic surveys. Unusually broad 
acquaintance in the chemical industry. 
Box 7-8 

SENIOR PROCESS ENGINEER-—-M.S. Age 35. 
Twelve years’ diversified experience in proc- 
ess design of petroleum & petrochemical 
plants includes seven years’ in supervisory 
positions. Experience in start-ups & trouble 
shooting. Strong technical background. De- 
sired salary $14,000. Box 8-5. 

PROCESS DEVELOPMENT B.Ch.E., 1950 
Broad experience in organic, polymer and 
petrochemical fields. Recent experience in 
reinforced plastics and plastics for the build- 
ing industry. Desire career position in proc- 
ess development or technical service to sales; 
promises initiative and requirement for min- 
imum supervision. Box 9-5. 

EXECUTIVE CHEMICAL ENGINEER —Demon- 
strated exceptional ability in management of 
large development and engineering opera- 
tions, and in area of creative planning for 
new product and business development. Will 
contribute “sense of urgency’’. and perspec- 
tive based on experience. M.S.Ch.E., 1936. 
Box 10-5 


School of Mines. Alpha Chi Sigma. US 
Army, working as project engineer at Red- 
stone Arsenai, ETS 9Nov60. Married, 25. 
Prefer St. Louis area. Box 11-5. 

CHEMICAL ENGINEER — BSChE. Twelve 
years’ experience in formulation, process 
development and manufacture of solid rocket 
propellants. Desire position in engineering 
management in this field. Prefer East. Box 
12-5 


CHEMICAL ENGINEER--B.S.Ch.E., ten years’ 
industrial experience in heavy inorganics, 
fertilizers, and extractive metallurgy. Proc- 
ess research and development, design, and 
production including bench laboratory, pilot 
plants, economic evaluation, project engi- 
neering, plant start-ups and improvements. 
Registered engineer, family. Box 13-5 


CHEMICAL ENGINEER--BS.ChE. Age 26, 
married. Two years’ experience as process 
and project engineer in petrochemical] plants. 
Desire process engineering position with 
opportunity to advance into production su- 
pervision. Will relocate internationally for 
good opportunity. Box 14-5. 

CHEMICAL ENGINEER-—-BS.ChE., also BS. 
Chem. Ten years’ diversified experience proc- 
ess engineering, production and technical 
service mostly petroleum field. Seek chal- 
lenging position in process engineering or 
production with chemical manufacturer. Will 
relocate. Box 15-5 


DEDICATED CHEMICAL ENGINEER—(Ph D.) 
with unusual combination of experience and 
training in chemical, nuclear, academic, and 
broad industrial fields (20 years) seek TECH- 
NICAL MANAGEMENT or related staff ca- 
reer position demanding of broad back- 
ground. Major experience areas: process 
research, development, and design; com- 
plete project management; broad, complex 
technical and economic feasibility studies; 
reactor design evaluations; consultation; 
teaching. Box 16-5. 


RESEARCH ENGINEER-BS.ChE., 1950. Age 
35, family. Exceptional ability in technical 
writing, applied research, process develop- 
ment, market research, engineering econom- 
ics. Seek more responsibility, potential in 
relocation. Prefer Florida, California; will 
consider other. Box 17-5 


TEACHING POSITION WANTED—Ph.D. ChE. 
age 38, Fourteen years’ diversified experi- 
ence in product and process development 
on bench, pilot plant, and production 
scale, process design, and economic evalu- 
ations. Available September 1960. Box 18-5. 


CHEMICAL ENGINEER—BSChE. age 38, 
family. Seventeen years’ diversified experi- 
ence in economic evaluation of process and 
equipment alternates, cost studies, process 
design, development, pilot plant, production 
in organic chemicals. Desire responsible po- 
sition. Box 19-5 

BUSINESS RESEARCH/MARKET DEVELOP- 
MENT—Two years’ experience in appropria- 
tions analysis and product development. 
CCNY, B.Ch.E., Rensselaer, MS., in man- 
agement engineering. Box 21-5. 


(continued on page 174) 
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An Invitation To Join 
ORO...Pioneer In 
Operations Research 


Operations Research is a young science, earning recog- 
nition rapidly as a significant aid to decision-making. It 
employs the services of mathematicians, physicists, 
economists, engineers, political scientists, psycholo- 
gists, and others working on teams to synthesize all 
phases of a problem. 


At ORO, a civilian and non-governmental organiza- 
tion, you will become one of a team assigned to vital 
military problems in the area of tactics, strategy, 
logistics, weapons systems analysis and communications. 


No other Operations Research organization has the 
broad experience of ORO. Founded in 1948 by Dr. 
Ellis A. Johnson, pioneer of U. S. Opsearch, ORO's 
research findings have influenced decision-making on 
the highest military levels. 


ORO’s professional atmosphere encourages those 
with initiative and imagination to broaden their scientific 
capabilities. For example, staff members are taught to 
“program” their own material for the Univac computer 
so that they can use its services at any time they so 
desire. 


ORO starting salaries are competitive with those of 
industry and other private research organizations. Pro- 
motions are based solely on merit. The “fringe”’ benefits 
offered are ahead of those given by many companies. 


The cultural and historical features which attract 
visitors to Washington, D. C. are but a short drive from 
the pleasant Bethesda suburb in which ORO is lo- 
cated. Attractive homes and apartments are within 
walking distance and readily available in all price 
ranges. Schools are excellent. 


For further information write: 
Professional Appointments 


OPERATIONS RESEARCH OFFICE 


[ORO| The Johns Hopkins University 


6936 ARLINGTON ROAD 
BETHESDA 14, MARYLAND 


May 1960 
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PROCESS ENGINEERS —BS, MS, PhD in ChE, ME or EE 


ambi 


Ty, 


The criteria for acceptance are rigorous but the professional 
gain is unlimited for Process Engineers with du Pont. The 
young, intelligent engineers we seek should possess the 
maturity to combine reasoned thinking with a high degree 
of creativity. In addition to superior technical competence 
these men must have personalities that continually reflect 
the best in themselves, their department and their work. 
Equally important is the ability to communicate effectively 
through concise, to-the-point verbal and written reports. 


These Process Engineering positions offer challenge of 
unusual scope. The principal responsibilities include con- 
ducting or assisting in studies and investigations for improve- 
ment of operating facilities and reduction of operating costs. 


At du Pont, Process Engineering is considered excellent 
preparation for consultant, supervisory or management posi- 
tions. Advancement is on a basis of individual performance 
and responsibility is granted as fast as a man can handle it. 
If you possess a BS, MS or PhD in chemical, mechanical or 
electrical engineering and are interested in speeding your 
professional progress with a forward-thinking organization, 
you are invited to direct your inquiries in confidence to: 


Mr. William M. Redd, Jr., Engineering Department 
E. |. du Pont de Nemours & Co., Inc. 


Wilmington 98, Delaware 


REG U5. paT.OFF 
Better Things for Better Living 
through Chemistry 


For more information, turn to Data Service card, circle No. 87 


May 1960 


hemical 


PLASTICS & COAL 
CHEMICALS DIVISION 
Toledo, Ohio 


Process 


Engineers 


Expanding operations create unusual 
opportunities for chemical engineers 
with experience in chemical and plas- 
tics manufacturing industries. 


Positions are available at various 

levels of experience in process de- _ 
sign, economic evaluation, and engi- 

neering studies. 


Communicate full details, including 
salary requirements, in confidence vo: 


K. D. Meiser 
Assistant Director of Engineering 
Plastics & Coal Chemicals Division 


ALLIED CHEMICAL CORPORATION 


2112 Sylvan Avenue 
Toledo, Ohio 


CHEMICAL ENGINEERING 
APPOINTMENT 


Essex College 


Assumption University of Windsor 


A new department receiving its first 
senior students in 1960 requires a Ph.D 
in Chemica] Engineering with 0-2 years 
experience teaching. A new building is 
under construction, and a research pro- 
gram has been initiated. Enquiries and 
three references should be addressed to: 


Dr. M. Adelman, Chairman 
Dept. of Chemical Engineering, 
Essex College, 

Assumption University of Windsor 
Windsor, Ontario 


CHEMICAL ENGINEERS 

CHEMISTS 

B.S. to Ph.D. $5 to 25.000 
Call—Visit Us—Send 5 resumes 

SELECTIVE PLACEMENT 

EMPLOYMENT AGENCY FOR CHEMISTS 

| AND CHEMICAL aoe ONLY 
| 


17 William Street jewark, N. J. 
S. Goodman, M.Sc., C. A. Reed. Jr, mse. 


cncineers 


. . Pull scope personnel hatrs. Jr. to Sr.! 
... Lab, (R&D. Anal., Control, etc.) Plant 
. Sales, “White Collar,” Confidential! 
FREE! Ask for “Chem. Career Scope” 
WRITE OR PHONE NOW! Digby 9-3800 


PERSONNEL AGENCY, inc. 
180 Broadway Third Floor N. Y. 38, N. Y. 
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ENGINEERING SOCIETIES 


PERSONNEL SERVICE, 


Chicago 
29 East Madison St. 


New York 
8 West 40th St. 


These items are listings of the Engineering 
Societies Personnel Service, Inc. This Service, 
which cooperates with the national societies of 
Chemical, Civil, Electrical, Mechanical, Mining, 
Metallurgical and Petroleum Engineers, is avail- 
able to all engi +, bers and nor 
bers, ond is operated on a profit basis. if 
you ore interested in any of these listings, and 
are not registered, you may apply by letter or 
resume ond mail to the office necrest your 
place of residence, with the understanding that 
shovld you secure a position os a result of 


INC. 
(Agency 


San Francisco 
57 Post St. 


these listings you will pay the regular employ- 
ment fee of 5% of the first year's salary if a 
non-member, or 4% if a member. Also, that 
you will agree to sign our placement fee agree- 
ment which will be mailed to you immediately, 
by ovr office, after iving your applicati 
in sending applications be sure to list the key 
and job number. 

When moking application for a position in- 
clude eight cents in stomps for forwarding 

pplicati te the employer and for returning 
when possible. 


A weekly bulletin of engineering positions open is available at a subscrip- 
tion rate of $3.50 per quarter or $12 per annum for members, $4.50 per 
quarter or $14 per annum for non-members, payable in advance. 


Positions Available 
New York Office 


SALES ENGINEER, degree or equivalent in 
chemical enginecring, with a minimum of 3 
years’ in metallurgical or chemical sales or 
engineering or other closely related activity, to 
promote use of and sell chemical, ceramic, 
metallurgical, etc. products to a variety of in- 
dustrial accounts. Travel 60 away from 
home office. Apply by letter giving complete 
information, including current salary and ex- 
pected salary. Headquarters, Penna. W-8933 


ENGINEERS. (a) Plant Manager, graduate 
chemical, for new plant manufacturing thalic 
anhydride. Experience in this fleld necessary. 
Salary, 8$10-$12,000 a year. (b) Assistant to 
Plant Manager, ¢raduate chemical, with three 
to five years’ experience in chemical process 
plant. Salary, $8-$10,000 a year. (c) Plant Man- 
ager or Chief Process Engineer, graduate chem- 
ical, with considerable experience in butadiene 
or styrene processes. Salary, $10-$12.000 a year. 
Location, New England. W-8896 


PROCESS ENGINEER, degree in chemical 
engineering, with ten years’ experience in cry- 
ogenic work such as low temperature process- 
ing design, air separation, separation of low 
hydrocarbons, argon recovery. hydrogen purifi- 
cation, low temperature extended surface ex- 
changer design, trouble shooting in operating 
low temperature air separation plants. Salary 
open. Location, New York, N. Y. W-8878 


ASSISTANT VICE PRESIDENT, Operations, 
for a large multiplant producer of chemicals 
and minerals, engineering background in re- 
lated industry. Will report to and assist vice 
president in overal] direction and coordination 
of a number of widely dispersed physical plants 
engaged in mining and processing inorganic 
chemicals. Will handle full range of adminis- 
trative problems with line responsibility. Ex- 
cellent opportunity. Salary, $20-$30,000 a year, 
plus additional benefits. Location, Chicago, I- 
linois. W-8876 


MANAGER, Chemica! Laboratory, for a large 
multiplant producer of chemicals and minerals, 
with a thorough knowledge of methods and 
equipment used in mining inorganic chemicals; 
supervisory experience in a comparable labora- 
tory environment making practical applications 
of research methodology. Will supervise staff 
of approximately 100 persons, in research and 
development work related to agricultural min- 
erals and chemicals and including the develop- 
ment and policing of some process controls 
Modern and ample facilities and equipment. 
Salary, $15,-$18.000 a year, plus excellent bene- 
fits. Location, Florida. W-8872 


DIRECTOR OF RESEARCH, Product Devel- 
opment, chemical or chemistry background, 
with experience in chemicals, drugs, cosmetics 
detergents necessary. Will supervise personnel 
to develop new related products and up grade 
existing products. A practical viewpoint re- 
quired rather than basic research. High speed 
production including fabrication, mix. fill and 
pack. Salary, $25-$35,000 a year plus other 
benefits. Headquarters, New York, N. YY. W- 
8871 


CHEMIST OR CHEMICAL ENGINEER, crad- 
uate, with a minimum of five years’ laboratory 
experience, familiar with plant equipment or 
operations in the manufacture of adhesives 
and sealers. Position is in the field of adhe- 
sives and/or sealers. Salary. approximately 
$12,000 a year. Location, Michigan. W-8852 


PROJECT ENGINEER for a new division of 
a chemical company, graduate chemical, with 
five to six years’ experience as project engi- 
neer or estimating engineer. Experience in en- 
gineering department of chemical company and 
knowledge cf chemical plant equipment desira- 
ble. Salary, $3400-$9600 a year. Location, New 
York, N. Y. W-8831 


RECENT GRADUATE ENGINEERS. (a) Chem- 
ical Engineer to work in plant process engi- 
neering assuming diversified assignments in 
quality control. (b) Chemical graduates to be- 
gin an informal on-the-job training program 
in all phases of manufacturing ultimately as- 
suming supervisory positions in production 
management. Excellent opportunities with one 
of the largest and most progressive manufac- 
turers of molded and laminated plastics. Op- 
portunity for graduate work. Salaries, $5400- 
$7200 a year. Location, East. W-8825 


ENGINEERS. (a) Application Engineer, chem- 
ical graduate, to conduct field tests and inves- 
tigate complaints. Experience in steel mills, 
foundries, chemical plants for company manu- 
facturing graphite products. Considerable trav- 
el. Salary, $6500-$9600 a year. (b) Application 
Engineering Analyst, Trainee, graduate chemi- 
cal, to interpret process data and test data in 
terms of product in high temperature and 
chemical environments. Salary, $6500 a year 
plus or minus. Location, western New York 
State. W-8802. 


DEVELOPMENT ENGINEERS, graduate chem- 
ical, with experience in machine design, coat- 
ing and drying or process control systems de- 
sirable but not essential. Work will involve 
process development engineering and applica- 
tion in chemical and mechanical operations 
Location, northern New Jersey. W-8774. 


CHEMICAL ENGINEERS. (a) Chemical Enel- 
neer, graduate, with at least five years’ experi- 
ence in pilot plant development and process 
design. Should be strong in the understanding 
and use of engineering fundamentals while 
showing successful record of experimental and/- 
or development work. Salary, $7500-$10,000 a 
year. (b) Chemical Engineer, graduate, with 
three to eight years’ experience in process and 
economic evaluation, with strong background 
in thermodynamics, heat and mass transfer 
and unit operations. Salary, $7-$10.000 a year 
(c) Junior Chemical Engineer, graduate, for 
design and pilot plant operations. Salary, $6- 
$7500 a year. Location, New Jersey Metropoli- 
tan area. W-8758 

DIRECTOR. Research and Development, for 
a manufacturer of ceramic type high tempera- 
ture insulation for electronic applications in- 
cluding manufecturing of synthetic minerals 
and crystels and inorganic moldable materials. 
Salary, $15,000 plus profit sharing or stock 
option plans. Location, northern New Jersey. 
W-8410 


Chicago Office 


PROCESS ENGINEER, chemica! Engineering 
degree; two years’ experience in process desi¢n 
in one or more of the following: gas treating, 
petro-chemicals, natural gasoline plant design 
Have good background in unit operations and 
thermodynamics. Duties are to prepare heat 
and material balances around process units 
write specifications for process equipment, de- 
sign fractionating towers, absorbers, bubble 
trays. etc. Draw process flow sheets indicating 
major items of process equipment and major 
instrumentation. Salary to $10,000 a year. Lo- 
cation, Missouri. C-8030(a). 


San Francisco Office 


PRODUCTION ENGINEER, graduate mechan- 
ical or chemical, with five to ten years’ experi- 
ence in phosphoric and ammo-phosphate pro- 
duction Must have knowledge of process, de- 
sign and operation of phosphoric and ammo- 
phosphates, Salary open. Location, central Cal 
8j-5201-R. 


CHEMICAL ENGINEER, craduate, with ten 
years’ broad experience required. For testing 
and evaluation of variety of processes for man- 
ufacture of both inorganic and organic chemi- 
cals. Must be interested tn development of 


processes through pilot plant stage and capable 


of analyzing and evaluation of production plant 
possibilities. Knowledge of wood pulping help- 


ful 


Salary. 


Pacific 


$12 


000 a year. Location, 


Northwest 


8)-5198-R 


ASSISTANT ENGINEER, preferably graduate 


chemical or mechanical, with two years’ re- 
sponsible engineering experience, or & mini- 
mum of one year process control experience in 
chemical, petroleum, gas or power industries 
Operation of equipment. calculations and re- 
lated work in source test division, under mini 
mum supervision Specialized job training 
given. Salary, $6600-88000 a year. Location 
San Francisco Bay area. 8)-5176 


CHEMICAL ENGINEER, gcraduate, with a 
minimum of two years’ experience in heavy tn- 
dustrial design. Salary, $7200 a year to start 
higher for good experience. Location, Arizona 
8)-5142(b). 


PLANT ENGINEER, graduate chemical, quali- 
fied by recent experience to act as assistant 
on plant engineering staff, to assist in main- 
taining the continued operation of an existing 
winery and to help provide for plant changes 
and expansions. Should have knowledge of heat 
transfer, pasteurizging and sterilizing, chemical 
ion exchanges and related mechanical equip- 
ment. Salary, $7200-$9600 a year. Location 
San Joaquin Valley, Cal. 8)-5138 


SALES ENGINEER, chemical, electrical or 


mechanical, 29-35, with a minimum of five 


years’ sales or process plant experience; pro- 


vide technical assistance to clients and pro- 
mote sale of instrumentation (electric, pneu- 
matic, or mechanical); to provide for control 


actuators, direct reading or recording instru- 
mentation for temperature, pressure, rate of 
flow, etc., in process plants (chemical, petro- 
leum, petro-chemical, foods, etc.). For a man- 
ufacturer’s district office. Salary, $6000 a year 
and up, company car and fringe benefits. Head- 
quarters, Los Angeles, Cal. 8)j-5099-R 


PROCESS CHEMICAL ENGINEER, recent 
graduate or potential graduate, for product de- 


velopment and research activities. Salaries 


open. Apply by resume and academic record 
Location, southern California. 8)-5004(b) 


DESIGNERS (a) Designers, chemical or me- 
chanical graduates, experienced in design of 
refineries, petroleum, petro-chemica! plants 
Will work with project group in carrying out 
engineering work related to design plans, spe- 
cifications and construction. (b) Designers, 
chemical graduates, well experienced in de- 
signing process plants from flow sheet and 
other related data. Salary, about $10,000- 
$15,000 a year. Location, San Francisco. 8)- 
5093. 


ASSISTANT PLANT ENGINEER, chemical 
recent graduate with one to 
two years’ working experience; should be able 
to assist plant engineer in norma) plant main- 
tenance, construction and expansion. Will do 
some record keeping, supplies control, mainte- 
nance cost; ultimately requisition and purchase 
supplies. Some board work. For a chemical 
specialty process plant. Salary, $5700-$6300 a 
year. Location, San Francisco Bay area. 8)- 


engineer, to 30, 


5089 


RESEARCH, DEVELOPMENT, PRODUCTION 
ENGINEER, chemical, with recent experience 
at a substantial level in fine chemicals or 
closely similar processes. Must have had sev- 
eral years’ research and development and pro- 
duction experience and be able to fill a respon. 
sible position. Salary, $9000-$12,000 a year. Lo- 


cation, San Francisco East Bay. 8)-5086(a) 
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CHEMISTS 
CHEMICAL ENGINEERS © 
MECHANICAL ENGINEERS 


Plastics and resins manufactur- 
ing plant has a number of op- 
portunities in production engi- 
neering, process and quality 
control, plant engineering and 
production supervision. These 
openings are in an expanding 
organization producing molding 
compound, phenolic, polyester 
and coating resins, and indus- 
trial adhesives. 


Our opportunities are for men 
with technical degrees and two 
or more years of experience in 
plastics, chemical or other proc- 
ess industry. 

Submit resume and salary re- 
quirements to: 


Personnel Supervisor 


ALLIED CHEMICAL CORP. 


2112 Sylvan Avenue 
Toledo, Ohio 


All Degree Levels Needed 


CHEMICAL 
ENGINEERS 


Immediately For 
Process Design and 


Economic Evaluation 


Apply your abilities to the de- 
velopment and design of new 
rocess units in the Petroleum 
efining, Chemical 
Plastics, and all related fields. 
Two to five years’ experience is 
preferred. Salary commensurate 
with experience. Location in 
Oklahoma, a mod- 
southwestern 


Bartlesville, 


ern, 


progressive, 


community. 


PHILLIPS PETROLEUM CO. 
offers you a challenge and oppor- 


tunity. Do not delay, wri 


Research and Development Department 
PHILLIPS PETROLEUM CO. 


Personnel Procurement 


Bartlesville, Okichoma 


Processing, 


WANTED 


Product Lines for Capital Goods Equip- 
ment Serving the Processing Industry 


We are a manufacturer of equip- 
ment serving the process indus- 
try, and have excess capacity. We 
maintain a very substantial sales 
organization with sales upwards 
of $5,000,000. We have open ca- 
pacity and would like to purchase 
a proprietary line with a mini- 
mum sales volume of $250,000, 
per year. Write Box No. 3-5. 


MANUFACTURING ENGINEER — Progressive, 
medium sized consumer goods manufacturer 
of detergents and related products requires 
person ty be responsible for its manufactur- 
Responsibilities are chal- 
involve new and established prod- 
ucts, extend from initial planning of require- 
Position 
requires chemical engineering graduate with 
approximately 5 years experience in plant 
process engineering. Supervisory experience 
desirable. Age preferably in the 28-38 years 
range. Position offers good starting salary 
and fringe benefits with opportunities for 
advancement. Midwest location. Please send 
complete resume, including starting salary 


ing engineering. 
lenging, 


ments through their installation. 


requirements to Box 4-5. 


EQUIPMENT SECTIO 


HEADLINERS 


in Processing Equipment 
A FEW OF OUR BEST 


DRYERS and EVAPORATORS 
Stokes Rotary Jktd. Dryer; 18’ x 8’ 
Stainless Lined Rotary Dryer; 50” x 20” 
B & 8 Dbi. Drum Dryer; 
Buflovak Dbl. Drum Dryer; 120” 
Zaremba INCONEL Dbl. iemect * nvape- 

rator 
Swenson Multi Effect Long Tube, Film 
Type Evaporators 


REACTORS and PRESSURE VESSELS 
Mojonnier 8/S Vac. Pans; 3’ x 10’; 


x 12’ 
Nickel Clad Reactor; 7° x 11°6"; Jktd. 
Ast. 
Gtenthere Wells Type 316 8/8; 1000-2000 
Gal 


6’ 


Pfaudier Gl-Lnd; Jktd. Agtd. to 1000 


Ga 
Lancaster 8/8 Lined Rotary Jacketed Re- 
actor; 50” Dia. x 17'14” long 
i Stage Continuous Agitated Reac. 
tor, 3 Vessels 4’ x 20’ in tandem 
Dopp 650 Gal cr Jktd. Agtd. Reactor 
250 Gal. Hi-Pressure Forged Steel Reac- 
tor, Jacketed and Agitated; 40” x 72” 


CENTRIFUGES and EXTRACTORS 


Bird Continuous Conical Horizontal Cen- 
trifuges; 18”; 24”; 8/8; Monel 

Sharples H2 Nozzlejector; 15 HP 

Sharpies Mone! Model M4 P Centrifuge 

DeLaval Type 316 8/8 Hermetic Sepa- 
rator 

Fletcher 12” and 30° 8/8 Centrifugals 

Rubber Covered Centrifugais; all sizes 

Send for “FIRST FACTS" 


g complete LISTINGS 
FIRST MACHINERY CORP. 
209-289 Tenth St. 


Brooklyn 15, N. Y. 
STerling 8-4672 
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CRUSHING AND GRINDING PLANT 


17—Abbe 6’ 
2—Hardinge 7’ 
mills 


1—Christie 4°6” x 45° rotary dryer. 

2—Symons 3’ shorthead cone crushers 
2—Buchanan 13” z 
1—Allis-Chalmers 6’ x 18’ pebble mill 


LIQUIDATION 


MANCHESTER, CONN. 


5—Bucket elevators: up to 40° 


EVERYTHING MUST BE MOVED! 


PERRY EQUIPMENT CORP. 


1427 N. 6th St. 


SEND FOR CIRCULAR 


POpiar 3-3505 


x 8’ pebble mills, 30 HP 
x 36” conical pebble 


24” jaw crushers 


Phila. 22, Pa. 


high 


Rotary, 


F Stokes Single. 


Single, 
Kux. 


21 Nottingham Way 


FOR SALE: Tablet Machines 
1—RD-3 Stokes Rotary, 1—DD-2 


1— RODD Stokes Rotary, 


2—10-35 Colton Rotary, 
P. E. ALBERT & SON 


1 — #4 Colton Single, 
1—#3-B Colton Single, 1—#3-DT Colton 
1— 760 


Trenton, N. J. 
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BRILL BUYS 


1—Williams 5 Roll High Side Da 8° 
dia. Separator, fan, piping, 

1—4000 gal. 316 S.S. clad ~ Re- 
actor with coils 

2—Ptfaudler 1000 gal. glass lined, jack- 
eted. agitated Reactors 

1—Louisville 6’ x 45’, 316 S.S. Rotary 
Steam Tube Dryer 

2—Buflovak 42” x 120”, atmospheric 
double drum Dryers, complete 

—Searre 18” x 18” Pilter Press, 316 
8.8.,P & FP, 15 

1—Bird 18” x 28", 316 8.8. Solid Bowl, 
Continuous 

1—Feinc 5’ x 6° Stainless Stee] Rotary 
Vacuum Pilter 

2—Louisville 8’ x 50’ Stainless Steel 
lined Rotary Dryers 

1—Baker ae 216 TRM, 150 gal 
iktd., Vac. 60 HP. 


37-53 Jabez Street, 
Newark 5, N. J. 
Tel.: MArket 3-7420 


EQUIPMENT CO. 


Get in touch with 
Advertisers directly. 
©@ Advertisers: Ask for special rate. 
for space in this Department 

Address: Advertisi Department 
Chemical Engineering Progress 
25 West 45 Street 

New York 36, New York 
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YOU'RE RIDIN’ HIGH 
When You Buy 


GELB 


CHEMICAL PROCESS 
EQUIPMENT 


1—18,000 gal. type 316 SS pressure tank, 60 psi 

1—Struthers Wells type 347 SS pressure vessel, 400 gal., com- 
plete with coils, turbine agitators and drives. 

1—Allis Chalmers $$ rotary dryer, 6’ x 50’ complete with 
drive, motor, etc. 

3—Struthers Wells type 316 SS jacketed reactors, 2000 gol. 

with agitators and drives, 40# internal pressure 


AUTOCLAVES, KETTLES AND REACTORS 


i—Type 316 SS 2000 gal. horizontal tank 

2—Lee stainless stee! 1000 gal. storage tanks 

1—Pfaudier SS 5S gal. jacketed reactor, complete with pell type 
agitator drive, 100 psi internal, 78 psi jacket 

I—Van Alst 250 gal. SS jacketed kettle complete with SS column and 
condenser 

2—300 gai. SS jacketed kettles, 100 W. P. jacket ? 

3—Struthers Wells type 316 SS jacketed reactors, 2000 gal., complete with 
agitators and drives, 40% internal pressure 

2—Pfaudier 200 gal. glass lined jacketed reactors, complete with anchor 
type agitators and drives 

i—Pfaudier 100 gal. glass lined jacketed reactor, complete with anchor 
type agitator and drive 

1—Pfaudier 100 gal lined vacuum receiver 

2—Blaw Knox vacuum receivers, 29° Hg 

1—Steel and Alloy hy ‘Co. 100 gal. type 347 SS pressure tank, 250 psi 
jacket 

\—Struthers Wells type 347 SS pressure vessel 300 gal.. complete with 
agitator and drive 

i—Blaw Knox 400 gal. steel jacketed autoclave, 570% internal pressure, 
65 jecket 

1—18,000 gal. type 3/6 SS pressure tank, 11'x24', 60 psi 

i—Blaw Knox 4 gal. jacketed autoclave, (S00 pressure 

i—Patterson Kelley 6000 gal. steel jacketed kettle 

2—Stee! jacketed reactors 2500 gal. 

1—18,000 gal. aluminum storage tank 

5—Aluminum storage tanks, | gal. each 


DRYERS 


3—Link Belt steel rotor louvre dryers, Model 207-10, 310-16, 604-20 
i—Stokes Model 59DS steel vacuum dryer, 5° x 30° 


2—Louisville rotary dryers, 8 x SS, complete 

I—Allis Chalmers SS rotary Ad. 6° x 50", complete with drive, motor, etc 
|—Buflovak SS jacketed rotary vacuum dryer, rs is 

I—Stokes SS jacketed rotary vacuum dryer, 2' x 6 

i—Traylor I!" x 155° rotary kiln, 2 tires, welded he shell, complete with 


drive and motor 

i—Louisville rotary steam tube dryer, 8 x 45° 

i—Rotary dryer 7' x 60°, 2 tires, '/2"' shell, complete with drive, motor 
and all auxiliary equipment 

i—Rotary dryer 6 x 64’, 2 tires, '/2"" shell, complete with drive, motor 
and all auxiliary equipment 

1—Rotary dryer 6 x 56’, 2 tires, '/2"' shell, complete with drive, motor 
and all auxiliary equipment 

i—Rotary dryer 6° x 50°, 2 tires, '/2"' shell, complete with drive, motor and 
all auxiliary equipment 

1—Rotary dryer 6° x 35’, 2 tires, '/:"' shell, complete with drive, motor and 
all auxiliary equipment 

i—Rotary dryer 4° x 20’, 2 tires, '/)" shell, complete with drive, motor and 
aM auxiliary equipment 
3—Buflovak steel jacketed rotary dryers, 3° 15°, 5° «x 20’, S' x 35° 

i—Traylor 4 x dryer 

i—Rotary dryer 6° x 

2—Stokes Model 130-20 single door vacuum shelf dryers, 20 shelves, 


complete 
1—Western Precipitation Corp. SS pilot spray dryer, Type N-2 
FILTERS 


3—Dorrco rubber covered filters, 6 x 2’ 
12—Sweetiand #12 filters with 72 SS leaves 
1—Niagara SS filter, Model 510-28 
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i—Oliver SS rotary pressure precoat filter, 5'3"' « 8’ 
i—Oliver horizontal filter, 3° 

10—Shriver plate and frame filter 42" 
i—Shriver aluminum 30° x 30" PAF filter prose 30 chambers 
i—Sperry aluminum filter press, 16" PAF, 16 chambers 


CENTRIFUGES 


1—AT&M 48" SS suspended type centrifuge, comolete with plow, motor and 
imperforated basket 

i—Fletcher 48°' SS center siung centrifuge, complete with perforated 
basket and motor 

4—Tolhurst 40° center slung rubber covered centrifuges with perforate 
baskets and motors 

— 40" center slung rubber covered centrifuges with perforated 
askets 

1—AT&M 40" SS suspended type centrifuge, complete with motor and plow 
with perforate basket and motor 

1—Western States vaportite type 316 SS under driven centrifuge with 36” 
perforate basket, with unloader and motor, bottom discharge 


MIXERS 


15—Robinson type 304 SS horizontal blenders, 255 cu. ft. 

i—Howes horizontal rubber covered ribbon blender, 4 cu. ft 

2—Sturtevant #7 dustite rotary batch blenders, (NEW 

i—Baker Perkins Size 16 Type TRM, 150 gal. jacket double arm sigme 
blade mixer with vacuum cover 

1—Baker Perkins Size 16, Type UUEM, 150 gal. jacketed dowble arm dis- 

rsion type mixer, complete with compression cover and 100 HP motor 

1—Baker Perkins Size 20, 2000 gal. double arm jacketed vacuum mixer with 
double naben biades 

i—Entoleter impact mill type PPM-27 

I—Stokes SS granulating mixer, Mode! 

3—Banbury #! mixers, chrome plated rotors, 50 HP motors 


MISCELLANEOUS 


1—York Shipley 175 HP package steam generator, 135% psi 
i—Vulcan $S tubbie cap column, 4 « 28 plates 

i—Badger type 3/6 SS bubble cap column, 42" dia. with I! trays 
1—Badger type 716 SS b bbie cap column, 36" dia. with 6 trays 
1—Struthers Wells type 316 SS heat exchanger, 330 sq 
I—Condenser Service type 316 SS heat exchanger, 350 sq. ft 
3—Badger type 3/6 SS heat exchanger, 500 sq. ft. and 600 sq 
10—Davis Engineering SS heat exchangers, 145 sq. ft (NEW) 


2—Sturtevant #7 SS dust type rotary batch blenders, new 

4—Tolhurst 40” center slung rubber covered centrifuges with 
perforated baskets and motors 

1—Buflovak 32” x 90” chrome plated double drum dryer, 
complete 

15—Davis Engr. SS heat exchangers, 145 sq. ft. (new) 


_R. G E LB & SONS, | 


aw Ss. HIGHWAY 22, UNION, N. J. - MURvock 6-4 
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SENIOR 
DESIGN 
ENGINEER 


99 PARK AVENUE 


Opportunity for engineer experienced in low temperature design to 
join engineering group in initial development of major project. 


Duties include process investigations, evaluations, and design of com- 
mercial plants from laboratory and pilot plant data. Position in N.Y.C. 


Write Professional Employment Mgr. All replies confidential. 


U. S. INDUSTRIAL CHEMICALS CO. 


Div. of National Distillers & Chemical Corp. 


NEW YORK, N. Y. 


ANNOUNCING 


Challenging opportunities in the 
atomic energy field. Location is 
a large feed material uranium 
processing plant at Weldon 
Spring, Missouri, twenty-seven 
miles west of St. Louis. 

We are accepting applications 
for the following opening: 


Experienced Project Engi- 
neers—for project evalua- 
tion, design, specifications, 
construction, testing, start- 
up. BS or MS in mechanical 
enineering plus two to five 
years’ experience. 


Programs offer interesting tech- 
nical problems, competitive sala- 
ries, excellent benefit programs, 
generous support for advanced 
education, and liberal relocation 
expense coverage. Working con- 
ditions include modern well- 
equipped facilities, growth po- 
tential, and stimulating profes- 
sional atmosphere. 


Salaried Personnel Manager 
Uranium Division 
MALLINCKRODT CHEMICAL WORKS 
POST OFFICE BOX 472 
SAINT CHARLES, MISSOURI 


EXCEPTIONAL HIGH SCHOOL 
PHYSICAL SCIENCE 
TEACHING OPPORTUNITY 


New, well equipped, science department, com- 
munity intensely interested in developing strong 
science department because of mining and 
chemical processing industries. Salary if B.A 
~~24 and 7 years teaching experience, $6500; 
if M.A., $7100. Write Superintendent, Trona 
Unified School District, Trona, California, for 
complete information 


ADDITIONAL RECRUITMENT 
ADVERTISEMENTS 
See additional display advertisements on 


page 122. 
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TECHNICAL SERVICE 
ENGINEER 


BS in chemical engineering or chem- 
istry with 3-5 years experience in the 
chemical industry. Some travel. 
Please send resume in confidence, giv- 
ing education, experience, and approxi- 
mate salary to: 

Central Personnel Office 

SOLVAY PROCESS DIVISION 


ALLIED CHEMICAL CORP. 
P. O. Box 271 
Syracuse 1, New York 


— 


Reprints Available : | 


| DIMENSIONLESS NUMBERS 


Pages 55-64, September CEP 


Members and Nonmembers 


| 1-9 copies $.50 each 
10-99 copies 40 ” 
100-999 copies 
1000 copies 15” 


Student Chapters and Colleges 


1-9 copies $.25 each | 
10-99 copies 20 
100-999 copies 
L000 copies 13” 


Add 3% Sales Tax for de- 

livery in New York City. 
Order from Publications Dept. 

American Institute of 

Chemical Engineers 

25 West 45th Street 


| New York 36, WN. Y. 


SITUATIONS WANTED 
A.I.Ch.E. Members 


(continued from page 169) 


PROCESS ENGINEER B.S.ChE., P.E., age 28. 
Diversified experience in petroleum and 
petrochemicals includes process design, eco- 
nomic evaluation, and plant start-up and 
operation. Desire responsible and challeng- 
ing position in technical services group of 
petroleum or petrochemical manufacturer. 
Box 20-5 

CHEMICAL ENGINEER--B.Ch.E., 1957, age 25 
Three years’ product design, development 
and cost estimation experience with large 
equipment manufacturing company. Some 
graduate study. Desire position in design, 
development, technical service or production 
with growth potential. Northeastern 
location preferred. Box 22-5 


1952, M.S. 1958 


CHEMICAL ENGINEER--BS 
P.E., veteran, married, age 29. Two and 
one half years’ development experience in 
pharmaceuticals, two and one half years’ 
development experience in organic chemicals 
Desire development or similar position in 
mid-Atlantic states area. Box 23-5 


RESEARCH SUPERVISORPh.D., 1954, Chem- 
ical Engineer, age 37. Ten years’ experience, 
petroleum, organic and inorganic research, 
technica] service, and control. “Opportunity” 
of present position never existed. Eager to 
make fresh start. Present salary $12,000. 
Box 24-5 

CHEMICAL ENGINEER-—MS., age 30. Seek 
small to medium size company with oppor- 


tunity for increased responsibility and 
greater personal challenge. Experience in- 
cludes process economic evaluations; lab 
and pilot development projects; and plant 
successes in yield improvement and cost 
reduction. Box 25-5 

CLASSIFIED SECTION RATES 


in the Classified Section are 
24c a word, with @ 
accepted. Box num- 


Advertisements 
payable in advance at 
minimum of four lines 
ber counts as two words Advertisements 
average about six words a line. Members of 
the American institute of Chemical Engineers 
m good standing are allowed two six-line 
Situation Wanted insertions (about 36 words 
each), free of charge a year. Members may 
enter more than two insertions at half rates. 
Prospective employers and employees in using 
the Classified Section generally agree that all 


communications should be acknowledged as 
a matter of courtesy but recognize circum- 
stances where secrecy must be maintained. 


Answers to advertisements should be addressed 


to the box number Classified Section, 
Chemical Engineering Progress. 25 West 
45th Street. New York 36. N. Y. Telephone 


COlumbus 5-7330. Space reservations for dis- 
play advertising in this section should be 
made by the 15th of the month preceding 
publication and copy will be accepted through 
the twenty second. 


C.E.P. Advertising Offices 


New York 36—Paul A. Jolcuvar, Adv. 
Sales Megr., Cari G. Lassen, Asst. 
Adv. Sales Mgr., Donald J. Stroop, 
Dist. Mgr., Robert S. Bugbee, Dist. 
Mer., 25 W. 45th St., COlumbus 
5-7330. 

Philadelphia 2—Lee W. Swift, Jr., Dist. 


Mer., 1207 Broad-Locust' Bidg. 
PEnnypacker 5-5560. 

Chicago 4—Martin J. Crowley, Jr., 
Dist. Mgr., Robert Kliesch, Dist. 


Mer., 53 West Jackson Blvd., Room 
504, HArrison 7-3760. 

Cleveland 15—Harry L. Gebauer, Dist. 
Mgr., 1501 Euclid Ave., SUperior 
1-3315. 

Pasadena 1, Calif.—Richard P. McKey, 
Dist. Megr., 465 Converse Place, 
MUrray 1-0685. 

Dallas 18—Richard E. Hoierman, Dist. 
Mer., 9006 Capri Drive, Diamond 


8-1229. 

Birmingham 9, Ala.—Fred W. Smith, 
Dist. Mgr., 1201 Forest View Lane, 
Vesthaven, TRemont 1-5762. 
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Air Preheater Corp., The ...... 117 
Air Products, Inc. ............ 115 
30 
American Air Liquide ........ 143 
American Pulverizer Company. . 160 


Badger Manufacturing Company 145 
Barco Manufacturing Company 24 


Bin-Dicator Co., The ....... 156 
Bird Machine Co. ....... 23 
Boardman Co., The ....... 34 
Bowen Engineering, | ; . 100 
Brookfield y 

Brooks Rotameter Co. 163 
Carboline Company . ie 98 
Carison, Inc., G. O. ... 
Chem Flow Corp. ....... 157 
Chicago Bridge & Iron Co. ... 89 
Combustion Engineering, Inc. 

Raymond Div. ....... 
Computer Systems, Inc. .... 87 
Continental Conveyor & Equip- 

ment Co. .... 157 
Cooper Alloy Corporation Bale 146 
Cooper-Bessemer Corp. 112-113 
Croll Reynolds Co., Inc. ...... 18 
Dah! Co., Inc., George W. . 150 
Dean Products, Inc. ; 22 
DeZurik Corporation . 105 
Dorr-Oliver Incorporated ..... 6-7 
Dow Corning Corporation .. 9 
Doyle & Roth Mfg. Co., Inc. 12 
du Pont de Nemours & Co., 

129 
Eastern Industries, Inc. — 
Eaton-Dikeman Co., The .... 90 
Eco Engineering Company 127 
Eimco Corporation, The .... 95 
Elgin Softener Corp. 165 
Entoleter Inc. Div. of American 

Manufacturing Co., Inc. 96 
Ertel Engineering Corp. 166 
Falls industries, Inc. 29 
Fansteel Metallurgical Corp. . . 27 
Filpaco Industries 134 
Fisher Governor Co. 162 
Flakice Corporation ...... 134 
Fourth National Heat Transfer 

Conference . 123 
Gabb Special Products, Inc. ... 92 
Gas Atmospheres, Inc. ...... 142 


Gates Rubber Company, The. 140 
General American Trasportation 
Corp., Louisville Drying Ma- 


chinery Unit .. 109 
General Motors Research Labore- 


Gordon Co., Claud S. 
Goslin-Birmingham Mfg. Co., Inc. 116 


Graphic Systems 
Graver Tank & Mfg. Co. ....... 149 
Great Lakes Carbon Corp., 

Electrode Div. 1l 
Gump Co., B. F. 5 
Hardinge Co., Inc. ead 28 
Harshaw Chemical Co., The , 139 
Hydril Company ............ 32 
Hydromatics, Inc. ........... 19-20 


Illinois Testing Laboratories .. 30 
Ingersoll-Rand 
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Jet-Vac Corp., The ........ 160 
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Johns-Manville ......... 
Kearney Industries, 
Kellogg Co., M.W. ...... 99 
Kieley & Mueller, Inc. ........ 36 
Kontro Company, Inc., The ... 140 
Kunkle Valve Co. ........... 156 
Laboratory Plasticware Fabrica- 
Lapp Insulator Co., Inc. ...... 26 
Lawrence Pumps Inc. ........ 130 
Lehmann Co. Inc., J. M. ...... 159 
Manning & Lewis Engineering Co. 153 
Markel & Sons, L. Frank .... 161 
Matheson Company, Inc. .... 133 


Milton Roy Company 

Inside Back Cover 
Mixing Equipment Co., Inc. 
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Monarch Manufacturing Works, 


Inc. 167 
Nagle Pumps, Inc. 152 
National Engineering Co. ... 97 
Newark Wire Cloth Co. 128 
Nichols Engineering & Research 
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Parsons colin The Ralph M. 31 
Pfaulder Permutit Inc. . 107 
Pyramid Plastics, Inc. 163 
Rapids Machinery Company 158 
Ross & Son Co., Charles K. . 151 
Ryan Industries, Inc. ........ 153 
Sargent’s Sons Corp., C. G. 147 
Schutte & Koerting Co. 25 
Sel-Rex Corporation 144 
Sier-Bath Gear & Pump Co., Inc. 88 
Simon-Carter Company 148 
Simpson Mix-Muller Division 97 
Smith Co., Arthur F. 135 
Southern California Oil Tool Co. 175 
Sperry & Co., D. R. 159 
Spray Engineering Company 162 
Spraying Systems Company 158 
Stephens-Adamson Mfg. Co. ... 21 
Stratford Engineering Corp. . 14 
Sturtevant Mill Co. sch 151 
Thermal American Fused Quartz 

Co., Inc. : 167 
Thermon Mfg. Co. 165 
Transall, Inc. 144 
Union Carbide Chemicals Co., 

Div. of Union Carbide Corp. 131 


U. S. Industrial Chemicals Com- 
pany, Division of National Dis- 


tillers & Chemical Corp. . .. 119-120 
U. S. Stoneware : 85 
Vanton Pump & Equipment Corp., 

Div. of Cooper Alloy Corp. 146 
Vogt Machine Co., Henry . 93 
Werkspoor 91 
West Instrument Corporation 136 


Wyatt Industries, iInc., Wyatt 
Metal & Boiler Works Division 
Inside Front Cover 


York Co., Inc., Otto H. York 4 


For more information, circle No. 70 
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“SCOT” FORGED 
$$ 


MINIMUM 
& HARDNESS 


GASKETS 


Ask for "SCOT" Gaskets 
at your Supply Store. 

For ring Groove Flanges forged 
from reforging billets in the follow- 
ing materials in stock: Soft Iron, 
Copper, Aluminum, Inconel, Monel, 
Nickel; r Mo., 2", Cr Mo., 
9 Cr | Mo. 304, 310, 316, 321, 347, 
405, 410, 430, 502, 304L, 3/6L, 
Nickel L, Kel F, Teflon. 


| Machined in all A.P.1.—A.S.A. 


| 


Special sizes and other type, Includ- 
ing BX. 


SOUTHERN CALIFORNIA 


OIL TOOL COMPANY 


| 


8220 Atlantic Boulevard 
P. 0. Box 30, Bell, Califorma 


‘You Get Things Done With 


Boardmaster Visual Control 


> Gives Graphic Picture of Your Operations— 
Spotlighted by Color 
Facts at a Glance—Saves Time, Saves 
Money, Prevents Errors 
Simple to Operate——Type or Write on 
Cards, Snap in Grooves 
ideal for Production, Traffic, Inventory, 
Scheduling, Sales, Etc. 

, Made of Metal. Compact and Attractive. 
Over 500,000 in Use 


Complete price $4950 including cards 

FR EE 24-PAGE BOOKLET NO. BE-50 
Without Obligation 

Write for Your Copy Todey 


GRAPHIC SYSTEMS 


Yanceyville, North Carolina 


For more information, circle No. 82 
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News and Notes 


of A.I.Ch.E. 


Miscellany—At the Atlanta Meeting 
Charlie Swartout, the new Public Re- 
lations Chairman, characterized the 
Public Relations Committee as an 
“Admirable Hornblower.” . . . Some 
member with a better knowledge of 
Greek than ours ripped out the Feb- 
ruary NEWS AND NOTES, circled 
the word kudo and wrote, “The word 
is kudos, which despite the ‘s’ is sin- 
gular like cosmos.” To our unidenti- 
fied correspondent, many thanks and 
our apologies. . . . On December first 
last year the Nuclear Engineering Di- 
vision of A.I.Ch.E. had 582 members. 
. . » Walton Rodger, chairman of the 
division, was asked by Council 
through its liaison, Ray Genereaux, 
whether or not this group would be 
willing to undertake the responsibility 
for standards in the nuclear field for 
A.LCh.E. .. . Rodger and the Execu- 
tive Committee of the Nuclear Divi- 
sion agreed and recently sent out an 
appeal to all members of the division 
for volunteers to work on nuclear 
standards .. . The A.I.Ch.E., as mem- 
bers know, is responsible for the N-5 
section A of the American Standards 
Association. The response to the ap- 
peal for volunteers was gratifying . . . 
a number of real experts will be sup- 
plementing the efforts of A.I.Ch.E. in 
this field . . . Also the NED has pre- 
pared a speakers’ list, which will be 
sent soon to the program chairmen 
and officers of all Local Sections, giv- 
ing the names, addresses, and topics 
of men in the nuclear field who are 
available for talks before a Local 
Section Rodger has one more 
reminder to Local Section officers: the 
Nuclear Division would like a repre- 
sentative from each Local Section; 
send all nominations to Walt Rodger 
at Argonne National Laboratory, 285 
Lemont, Illinois. 

The Professional Legislation Com- 
mittee of A.L.Ch.E. is currently issu- 


| 
7 
Z 


ing bulletins on legislation in the vari- 
ous states. Blaine Kuist, Chairman, 
is the editor. ... 


176 May !960 


The Central Ohio Section invited 

all chemical engineering students at- 
tending Ohio State University to a 
meeting at which the section paid 
for the students’ dinners. Bill Ellis of 
this section sent me last year the di- 
rectory of the section, which has on 
its cover a detailed map of the area. 
In the Foreword Bill writes, “The sec- 
tion owes much to Joe Koffolt, and 
we would point especially to the ex- 
cerpt from the press release of Feb- 
ruary 26, 1959.” This referred to Joe's 
being named the Technical Man of 
the Year by the Columbus Technical 
Council. The directory gives a lot of 
information about the section, includ- 
ing statistics on its growth, the past 
and present officers, charter members, 
section high lights, and an alphabeti- 
cal membership roll. . . . The Chemi- 
cal Engineering Education Projects 
Committee has issued its first edition 
of a handbook on the committee’s 
work. M. W. Bredekamp is Chair- 
man... . Admiral Hussey, Managing 
Director of the American Standards 
Association, reported to the A.LLCh.E. 
that in 1959 two hundred and eleven 
new and revised American standards 
were approved by member groups, of 
which A.L.Ch.E. is one. 
The New York Section is working with 
the Technical Societies Council of 
New York in assisting the City Board 
of Education to conduct a guidance 
course for junior and senior high 
school guidance counselors. . . . The 
Charleston Section of A.I.Ch.E. has 
a joint scholarship fund with the local 
A.C.S. . . . Information sent out by 
the University of California on a 
salary survey of 1959 technical grad- 
uates indicates that chemical engi- 
neers—once top men on the totem 
pole as far as starting salaries are 
concerned—are now taking a_ back 
seat, with only civil engineers behind 
them. Electrical engineering graduates 
had the highest salaries, with a me- 
dian of $545 compared with $500 for 
the chemical engineers. 

The South Charleston Section re- 
cently quizzed its membership on the 
kind of meeting it wanted for the 
local group. In addition to asking how 
many meetings the member attended, 
the questioners tried to pin reasons for 
nonattendance down to such items as 


lack of parking facilities, kind of 


liquid refreshment served (beer or 
soft drinks), and type technical pro- 
gram offered. 

Membership Drive—A number of sec- 
tions are holding special membership 
nights this year. In charge of the 
membership night at various Local 
Sections are Robert L. Koffler and 
A. W. Taff, who are running the 
show at the Baltimore Section; George 
J. Keller—Southern California Section; 
B. F. Judson—Columbia Valley Sec- 
tion: G. H. Goff—Northern California 
Section; V. L. Brant—Tulsa Section; 
Victor Kalcevic — Midland Section; 
|. C. Eargle, Jr.—Savannah River Sec- 
tion; R. J. Bechtel—New Jersey Sec- 
tion; John J. Wheeler—Rochester Sec- 
tion; J. G. Brown—Detroit Section; 
and H. B. Morrison—St. Louis Sec- 
tion. lrv Leibson, Chairman of the 
Membership Committee for 1960, is 


striving to organize each Local Sec- 
tion for a membership campaign; he 
is trying to do it along company lines. 
Irv has his eye on breaking all mem- 
bership records in the A.L-Ch.E., and 
from the way the year has started 
he has a splendid chance to do this. 
Council Actions. C. A. Stokes, 
former Director, submitted a report 
from a special committee to consider 
services to members. The report was 
received with thanks to the committee, 
and Council will now begin to study 
means of implementing the several 
suggestions made by the group. One 
immediately acceptable recommenda- 
tion was that the President of the 
A.L.Ch.E. send out a letter to the 
membership three or four times a year 
covering essentially important points 
of Institute policy and decisions. . . . 
H. F. Nolting of the Standard Oil 
Company of Indiana agreed to accept 
the responsibility for preparing copy 
for the 1960 A.I.Ch.E. Annual Report. 
. . » Three new Local Sections were 
welcomed into the Institute: Lehigh 
Valley Section with headquarters at 
Bethlehem, Pennsylvania; the Fair- 
field County Section with headquar- 
ters at Stamford, Connecticut; and the 
Wisconsin Section with headquarters 
at Milwaukee, Wisconsin. . . . The 
Tennessee Valley Section asked that 
its name be changed to the North 
Alabama Section, a change that was 

speedily granted by Council. 
F.J.V.A. 
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liquids present two 
major obstacles to achieving maxi- 
mum metering accuracy, economy, 
and safety. For one thing, corrosion 
can introduce an intolerable ever- 
changing volumetric error. For 
another, leakage can endanger per- 
sonnel and necessitate the prema- 
ture replacement of pump parts and 
associated equipment. 

But both obstacles can be success- 
fully overcome. First by choosing 
the right pump for the metering 
job at hand. Second, by making sure 
that all wetted parts of the pump 
chosen are inert to the liquid being 
metered. Here are some ideas based 
on practical acid metering experi- 
ence that may help you to choose 
the best controlled volume pump for 
your metering needs. 


Packed Plunger Pumps 


For the majority of mildly corrosive 
liquids, low cost packed plunger 
pumps have proved themselves en- 
tirely adequate. Some thirteen ma- 
terials of construction are standard 
on packed plunger pumps, running 
from cast iron to Hastelloy B and 
C, more than enough to satisfy mild 
corrosive metering requirements. 
Capacities to 2056 gph, pressures 
up to 50,000 psi. 

An added tip: Standard Milton 
Roy motor driven pumps in corro- 
sive service can be equipped with 
“catch-all” yoke type gland fol- 
lowers. 


Diaphragm Liquid Ends 


When the liquid to be metered is 
highly corrosive or otherwise dan- 
gerous, a controlled volume pump 
with diaphragm liquid end is the 
best choice. A plastic or stainless 
steel diaphragm positively separates 
the process liquid and the plunger. 
The plunger displaces a hydraulic 
fluid which in turn strokes the dia- 
phragm to create pumping action 
through the ball checks. Consist- 
ently high accuracy is achieved 
through unique design features. As 
the illustration shows, positive me- 
chanical action bleeds any air or 
vapor from the hydraulic side be- 
tween strokes and corrects liquid 
volume if necessary. Internal liquid 
end design also automatically elim- 
inates bubbles from the process 
liquid side. 

Very often, a pump chosen for 
mild corrosive service is obsoleted 


how to meter acids accurately 
against pressure 


Controlled Volume Pump With Diaphragm Liquid End 


by a process change specifying a 
more highly corrosive liquid. The 
diaphragm liquid end _ illustrated 
can easily be substituted for the 
conventional liquid end on any 
standard motor driven controlled 
volume pump, bringing the entire 
metering system up to date at little 
extra expense. Designs of this type 
will handle up to 400 gph against 
heads to 2700 psi. 


Totally Immersed Liquid Ends 


Acids with high vapor pressure or 
high specific 
gravity re- 
quire the 
Mersemet- 
ric® control- 

led volume 

pump. Pump 

drive and mo- 

torare mount- 

ed on the tank 

top, but the 

feet. This 
same design 

feature also eliminates the need for 
tank connections below liquid level, 
and permits chemicals to be me- 
tered directly from storage. 

The maximum safety - minimum 
handling Mersemetric design is 
just about standard for metering 
sulfuric acid for demineralizer re- 
generation and pH control of cool- 
ing tower water and deaerator ef- 


liquid end is 
fluents. Capacities up to 218 gph, 


completely 
submerged to 
pressures up to 1200 psi. 


a depth of up 
to fourteen 


The Acid Metering System 


You can be fairly sure of making 
the right choice only if you consider 
all the factors. Here are several 
points that are often overlooked: 


e Is the entire system corrosion- 

resistant . storage tank, suc- 
tion and discharge piping, con- 
trolled volume pump, and relief 
valve? 
Thoroughly consider the physical 
properties of the liquid. High 
vapor pressure or high specific 
gravity liquids may demand a 
suction head. 


Consider plant and _ personnel 
safety under all possible condi- 
tions. 


Consider maintenance as well as 
first cost in determining the eco- 
nomics of the system. 


If precision pumping of dangerous 
chemicals is one of your problems, 
look again to Milton Roy's 25 years 
of experience for your most eco- 
nomical solution. Write for a gen- 
eral introduction to controlled vol- 
ume pumping in Bulletin 553-1. 
Milton Roy Company, 1300 East 
Mermaid Lane, Phila. 18, Pa. 


Controlled Volume Pumps + Quantichem Analyzers 
Chemical Feed Systems « pH Instruments 


For more information, turn to Data Service card, circle No. 12 
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CHEMICAL INSTRUMENTATION SYSTEMS 


Beneath this forest of LIGHTNIN Mixers 
churns a small ocean of nickel being 
born. 

You're seeing the country’s first 
major refinery of the strategic metal— 
new 50-million-pound-a-year facility 
of Freeport Nickel Company in Louisi- 
ana. Mixing isa crucial step in the mon- 
ster autoclaves that reduce nickel- 
sulphate solution to pure powdered 
nickel at high temperature and at pres- 
sure well over 600 psi. 

As hydrogen hisses into the six auto- 
claves, 18 big dual-turbine impellers 
grip the heavy slurry and expose every 
ounce of it to the gas. As pure nickel 
forms, the mixers keep it suspended 
uniformly to seed the reaction. New 
charges of pregnant liquor flow in, and 
the densification process begins anew. 

Each time a mixer starts, it may start 
with its lower impeller buried in settled 
nickel solids that throw a load of 300% 


for a powerful lot of mixing 


of normal full torque upon the 125-hp 
mixer drive. A fluid coupling between 
motor and drive, and the distinctive 
hollow-quill design which is standard 
on Series E LIGHTNIN Mixers, insure 
that the shock never reaches the mixer 
drive gears. 

Each mixer shaft enters the auto- 
clave through a LIGHTNIN double me- 
chanical seal that holds pressure leak- 
age to zero. If it ever wears out, the seal 
can be replaced without dismantling 
the mixer, without removing it from 
the autoclave, and without disturbing 
gear alignment. 


Engineers at Freeport Nickel knew 
what their mixing results would be 
long before they approved these mix- 
ers. Mixco engineers lived with the 
project for months, checked power re- 
quirements by scientific methods, and 
demonstrated mixing results accurately 
in scale-model equipment. 

If you'd like to take the guesswork 
and the risk out of fluid mixing on your 
next project, large or small, call in your 
LIGHTNIN Mixer representative. He's 
listed in Chemical Engineering Cata- 
log and in the yellow pages of your 
phone directory. Or write us direct. 


Lightain Myrxers-. 


MIXING EQUIPMENT Co., Inc., 199-e Mt. Read Bivd., Rochester 3, N.Y. 
In Canada: Greey Mixing Equipment, Ltd., 100 Miranda Ave., Toronto 19, Ont. 


For more information, turn to Data Servcie card, circle No. 37 
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